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a “Exposition in. New York 


Bs has been made to Mt Eo. Hall, 
general manager of the Amerinan. - 
 Telophone and ‘Telegraph CGempany, 
Dei whose ogut tésy ated ‘etlici ent © 
engineering | stall this interesting - 
fe ture of: the show was made possible: 
New Yout, 8, ¥., June 1B, 18968," 
“Rowan ay Hat; Hs » Vico-Presi< 
2 ent, and General, Bniagers ee 
ae ‘Dwar Srpv 1 beg ta nine: fa 
following report | en the exhibition of 
“the roar af Niagara” givev at the” 
~Rlectrient Pixposthian at the Grand 
Central Palace, coruer- Porte-thicl- 
eet and aoe : ae ae New 
“York city, from May & opening 
a to Moy Bo, the Slosing day of the” 
For thé seatitnidesion. of ‘the rea 0 of 
seers Pals to New York city, there 
was set pat the (ave of the Winds, © 
~ on the Amerient side. of the Falla, « 








golden ‘qransanitter, inedsed. Ina 


wooden box through which there pro- 
. ddd w horn tune deot long and We 
vinches at: then ienint, Which owns, 


s ae = S goed: fate: the. irausmitter. ‘The: 


> remit: wee errand “by. three celle ot 
 Miagerl Fuller bs. tiery. ANE 
— Phe varcnit hotween: the: Gave: of 
the Winds and the: Exposition. build- | 
ing in: New York: wae jnade SHAS 
follows: penis = 
From the peanehilink ae the Cave. 
of the Winds thronyh 700 Tret, ‘at two. 
— gonductor emergenny nate, thenre: 
© throggh: “L000 feet ‘of twisted “pair 
- Okorite: wire, then. aletig: “metallic: 
et ef No. 14 iron wire 1,400. feet» 
long to the ‘Niagara Falls exchange of 
the Bell Roleptione Comipariy, of 
-Baffalo. | i 
- From the” ‘Niagora PB: alls oxehisue 
_ over the trank wires ot the Bell come 
pany to there central officn in Butfhida, 
9 distance of 22 miles, free miles of 
cavhich eorsiete of wnderg oun cable. 
< Bikeer the: ‘Bell cote pany» attics fo the 
See station ed the Ambrignn Sele 
phane and. ‘Pelegraph Company in 
Buifalo, a distunse of 3.5 nolea. 
From. thie paint: the piteult wus 
over: ‘the standard Nook BOW. ti, 
~-gapper metallic circuit: route. ‘of the 
~Ameriean Telephons: abd. ‘Telezrap nh 
Heenan: to i or taadt street, New. 
oo York city. Thia distance js 474.57 

















= is Tot elie is ih unidergronnd 


beens 46. Cortlandt ‘akteut: dig eit 


ae pect through the iinlerzeaahd - 
oul 


of the Matropoli tan Tel vphone 
and Telegraph Company to. theie- 
 Thirty-ei et atreek exchiang ea. ris. 
- tance of G74 tatles. Prom this gaint, 
by meuas of one mile af andereronnd:— 
aud aerial cable to Hee switebbeard in 
the exhibital the Metrapelitan Tels 
ae aad Telagraph ‘om panty at 

e Exposition buiihing. 

From: this: wwibitioard, hy mean. 
of a twisted pair of wires, the eirewit? 
was Jed to a seb of 2O- police Fenei vers 
a tm the Senter of the exhibition. 


The total length of this cirenit is: 
501. 92 miles, of which HH. vi ae to 
aerial ot underground onble. - 

The reveiving telephones were tans 
sneeted fous i imbkerivs, Gach Etonp being 


- connected in multiple with the others. 


- Miese instruments were placed nein a. 

wanking 

eg iiee TR feet Jon ty feng: wide, 
Service hs pine frova’ 8B My 


a 10. 3u. RoR dafly a peat Saye 


lays, dering. the intervals when the 
exposttign. © baat Wad dah playing. 
~— Lator, duro: Uhacdast 1). anya: of the - 


Adair, owing bo The, yergenh deninid tyr 


oan éarlior exhintion—of tha roti of. 


— Niagra dally, the. Beto: iG iver 


from BR ME HE po: 
psohere: WEB: WORK: 130, aH) visitors 


‘model af Ningwra, ” Baltes: 


ELECTRICAL REVIEW 


to. the “expositions: and, ie is estimated . 


that not less than 100,000 lietened Bos 
“Prom the date 
fully 


the roar of Niagara. 
cof the opening to the closing, 
200 people were in hne hefare the. 
hour of connecting. the cirevit, the 
Hue boing kept te abort that sunjber 
throughsat the evening, aud 
ally, when, the connection was taken 
down, Biere were cas many. dis-. 

appointed at nat: being: able bo aben 


“Frequent reqnesta: were. ‘made for the 


service attaite. of the regular exhibi: ’ 
“How hours, and, in many cases. parties 
“visitiig the exposition ia. the after 
noon demanded the return of the 
‘pak of adwiasian..by reason at their 
mot being abla ta jpear the roar. 
‘Service was freqnenthy given ake: 






eet 


side of the exhibition tent rs dating — 
‘the afternsoa and evening, and in- 
same cases toted qreople were, by the 


courtesy of the representatives of the — 
Metropolitan Telephone and ‘Tele-~ 
graph Company, silowed= to ‘listen. 
froma booth: in: the: exhibition: pay 
station, among whom mny be men: 
"honed ¢ “Four Judyes of the: Supreme” 
Court, Chauneey M. Depew, John. 
Jaco’ Astar, the Roasidn Consul-ten- 


eraband Palice Commissioner Andrews 


and Mrs. Andrews,-° fo addition to: 
the above-named parties, the follow: 


nic were entertained ¢ Professor Bell. 
'Photias A. Bdisday Sir. Henry lrving,, 


Seth Low, President, and severa) p Pe 
fame of Colambia C lollege, Mem 


the Uorean: Babussy, a Spanish 


princess fa daughter of: “Hon Carlos), 
a Commander in the 2 Spanish : Navy. 


talks retrirned. the: following: evening 


with a number of his fellow officers), - 


wd, by epecial invitations ae tie last - 
night of the expnsition, — ‘De Wolf 


Hopper and hie ** By apiten “ Come 
pany. comsisting. “EE abeuk wae —mem-- 


beta 1 this: “¢ Lady Slavey Aner 
ont: the Casina, alex’ ghtandod: in 
chad. The colleges and seliwools. vans 


“weil ‘represen fod by delegations amang — 
Packer’ Fostitute — 
of Brooklyn, Newark. Thiel ‘School, 
> amd. several: a Bu bool 


“them the following : 


(York vite gud Broklync > 


‘Company informed me’ that: the year: 


of Niagara was.cene of othe most 


attractive fautures nf the: expos bion, > 
cand owas gives. genensily anitbnit a 
hiteh. - 


about half wa hour, ow ing ta some 
“huthasy: frowhles ‘pol on one. ar two 
“oetanans there was. some alight Loo: a 
-brawble whic h was ¥ 
remedied. A 
POC VOES. was. nade, and on an aver 


Aes three ax tout instruments were 
‘fvfective, ahisly, owing 10 


f mate: 
broken: pods resulting Loans teu be 
anes cariessly barbed by the purhhes 
OE exhibition WAS VOry ts infactary 
Be eter yooway,. ‘theyre hei ae: coms — 
“ydalnis of disappointment so fat aad 
ound lear’ aid theremarks hy those 
wha fink listened were very weratilyit tig 
Aboot. 345 8 on May to Brae: 
Feascer Rell listened to: the ‘ier, Halle. 
tee LEONE” Nuss 48. wink bod. whl: 
were imened jahiekye eth? ashe Ty thi 


affioials of Hie: Exposition: ESoopaiy } 
yon: plieud io’ the glass. case. inclosinge 


he made) uf Niagarie. Palla, oT ieae- 
soueivers have eet turned, over fa: 
Mr. Pickerpelic: 
a ‘photogmph at Professor Voll 
owas taker ah the Here he wae’ ‘listening 
to the vaar of Pe imet wat hie moked 
of Niagare ths Hei Rigwe; a D8 we Of 
which. ease find: herewith. Dp haa 
hand Vat herewith a plotecs of the 
“apparatus “ised ak te Falls taken 
Front. t he {Su fades. Bepires. ot ‘Suuday, 
May Ad," Si. id an athietratamn 
ORL eerRICAL Raa iew of 
May” 14, showmng matty Jogabon Be 
the N Niaara Rally aiodel an 
; Vory respekt ally, ° sioeere Tt 
(Bigned) Me It. Paes, ge an 
net vi {Agente 7 


woe nent 


gener-. 


at New 


On oe. BREN OL T: under-. 
atund, the aervicg Was. ipiterrupterd fein’ 


Hick hy and: ‘oaelly , 
daily “test: Ae the. 


et coe ate five Ht: 


Free Siiver and Street Railway 
: _ Employees. ae 
AS eam the Cinciiematt Tribune} te 
leew: 4,700 and 7,800 men are 


an the employ. of the Cine snnatl Street 


“Railroad: Company. 


“4 Te: payrolls: of the eager bee 


Jabor: alone, amount to over SON 


a year. © 


hes woe pL “alone ee 


hetween 85,000 and #6,000,, and the 


gripmen, the motormen’ ‘and. the Gop 
‘Muvtors are paid every day. ‘These - 
datter receive for full time $2 per day — 
wad if they: work overtime they are. 
paid for it, even if, the. overtime be 
Bo more than 1A minutes. - Aepeeeeaa rates 

We. Thave | male ats our. Se 
Jately. te talk with. a Bond tumiy of 
these conductors, We have not: 
found one who expressed himeelf 6 
Tacalistied with his pay. 

— Naw, owe ask. these 4,700 or 1, 800. 





hen whether they propose voting. for: 


free silver coinage. Lf aay slo, we 


| want to. oll their utention: 9, a tow 


things, wees 
PEt: he opinion of the lpr s mien: 


ig Hehe the inevitable. effect of free 


CUinAgE will be to raise prices. - here 


> is ime “thing you. ent, or drink, Or 
smoke. or wear, or “yeur WEES a 


children exit and wear, bit wilh | 0. i 


Not one. — Your rents will) go inp, 
Your ‘coal will a Se Everything: 
will go ap. 


Yi “Mayle 9 yan, 5 hin there, wall be 
wy advance: iit Wipe. kt: i: wall 
Fant: Abten, te: to: the. apectal: ‘PousOuR. 
Whiels mi your case age ‘Tikely. te 
prevent, i Teo in: wages: reine ea 


“The street railrond company. an 
abort 


ines. employ Ko ai 
waking a O0-yeur woritrant wills the 


San . aity, ane of the conditions: ‘of whieh: 
Phe nfticiala af thie. ‘is pasition LH si 


will. he a five-erntt tare, with: transfer 
privileges. i 


throgh, as we suppose ot wil the - 
tanxiinum price the street railroad 


can paoy wan clairge Tor the services 
it renders will be. abselutely: fixed) 
for. a period: of 80 Arid glnsak tit? 
Dhyt’s plain, a go 0: 

Buball the other 
stre at eur Conn pany oe tf 
as yours are ging BPs: Al its supplies, 
ihe. fuel, its wires,” the yails, its. cars— 
ith Hise vd adyaure.) at hat my “the 

“very: thing thie’ silver, ten: ‘oll son 





will appeis wie) we think they ep 


tly: 


Wow, vi th aioe auenee ty” 


tutes of fare temalniig: fixed-—ywhat. 


ehanee ts ibere, doyou. Ruppore, that 
‘the company will make BN: PSC OADR 
in wiges 2 Mean Sete DOU Ae 

— You ny say: ‘bh cera cal eee: 
Howis The cHy. terite, ang went you 


aoe Hat the stockholders will grunible 


of thaie dividends cat: down? ee aa: 
ae gutting: He Anke fe: (per Speake. 
7 ey Are ye wth geting: Tose han fits” 


fegata they. have fo paiy” dif or 11” 


ter that stork, ‘and five per cunt on 
par a Her, quite fates wad one-half per 
eye, oh SE sees 

Nagy dan tote that bre. eX perises - 
of shook holders are, nhac” woing fo go 


qa, and the: dividentls will wet Nave 


the: pure Nasing power ender froe silver 
Be there sn He 


- . rn 


AE this arrangement goes uasurance hayé you that the tew- 


‘owners of the stock might nat-con- 


es yunses of the ~ 


“eto RE 7 


gen and Salviont. 
up the subject of. yacuum-tabe: Li are Ai 


were: reduced. Po. peduoe -aiviaess ca ee os ta 
when. prices: were going vp wold be ie 
> te stockholders just: like entting down: SN hb 
-your wages. when pees were. ‘adyano~ eta 





BESS iz 


But. Jeb ug ‘suppose kat: After a. 
niamber of you. had thrown np- aur. 
jobs because your “wages ware not oa 


sufficient. $9 dive: on, the ‘sbreat -cap 


corn pany at last desided to advance — Sees 
your wages and cut dividends, ‘Phen 
stockholders would become distatistied. aoe 


aed ‘sell their stock, 


As far‘as these. eepkbatices. ‘are Se 
we will. not siy mueh, Tyo 
Tact, we ‘will only. temark that there | 


concerned, 


- isn’t a stock in bbe: city: ‘that ia as 


widely distributed as this:. and that — 


tnany and many - a: “woman, servant 
girls, and that many and many a 


“young mun has put little savings: - | 


into this stork—you can bity a share 


tor 85 t—instead of pu bling: them into a 


a saree bank or ‘building association, 


To be forced to seek ‘anuther invest Sees 
ment would he rough: on them. Bat 
HE inight aot by ad rough 2 ma te hate. cae 


thelr. dividends reel moed. 


Buk: Weare net. Goueessed ak ive sete 
ns Taueh. about ‘them’ Re we ne: ahiovit tht eS 


_you—you ‘1,706 or 1, BOG men. 


7 ‘Sappoae: quite tk Lage niimber of *< 
‘these: stock halders,. and some ‘af. then 2 ‘ re 
big wtive, should 4 come to the covelusinn 
thats ark. invasion: yielding throes ore: SS 
four. per wert wits not. quite AB oud —. 
whey. ong: to hase, in-view of the 
higher prices: which they had to pap 


tor. beerythiig, and that Ear could: se e 


dp: better to wet ont. 


hey. ‘could gell ae: sone ‘pine. < : : SS 
“yparket Tae always: be found for abroet: . ieee + 


tailread stack, “and when the prick oy. & 
got down low: enough ta he attractive. . es 


be men of darge: rapttal the: took. 


would he: bought. 
Now what we: want Ko: ‘oak? jae ike 


elude that wages paid you were foo - 
hich and dividends ‘paid them too - 
dow, and order w fediction. of WALES, 


gos ‘and after a. tine BH palvance in 


dliy Msngst 


= x > ; _ = 
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THE ONLY BOOK OF ITS KIND. 
- Ready October 1, 1896. 
Price, $1.00. = = Postage Free. 


‘ELECTRICITY AND WATER POWER,’ 


By MARK A. REPLOGLE. 
Gloth, 160 Pages. Illustrated. Pocket Size 4x6 inches. 




















A valuable work on the Generation and Transmission of Electrical Energy by Water Power. 

Of vital interest to Engineers, Students, Mechanics, Water-Power Owners and Investors. 

Includes descriptions of the most representative Electrical-Water-Power Plants in the: United States 
and Canada. 


MEMO: SEND years ORDER AND ONE DOLLAR TO-DAY! 


ELECTRICAL REVIEW PUBLISHING 60, 


Times Building, New York City. 


THE 1896 EDITION JUST OUT. 


The Book for Wiremen, Electrical 
‘ (FOURTH EDITION OF 5,000 COPIES.) 


Engineers, Contractors, Constructing | 
Engineers, Architects and Students. ENLARGED, 
162 Pages. Illustrated. Price, $1.50. REVISED, 
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RLECTRICG LIGHT AND POWER. 


By HE. Cc. CUSHING, Jr. 


Electrical Inspector Boston Board of Fire Underwriters. 


A SPLENDID BOOK FOR 


STREET RAILWAY MEN, | 


256 PACES. Price $1.00. P e $1.00. § QQ, POSTACE PREPAID. 
Adopted by the Fire Underwriters of the United States. 


It contains every table, formula and rule for all systems of outside and 
inside wiring, together with thirty illustrations of the newest and safest 
methods for the installation of Pole Lines, Dynamos, Motors, Switchboards, 
Transformers, etc., etc., as required by the insurance inspector. 


Electric Railway Motors: 


CONSTRUCTION, OPERATION AND MAINTENANCE. 


= ESS, 
AN ELEMENTARY PRACTICAL HANDBOOK FOR THOSE ENGAGED IN THE MANAGEMENT : 
AND OPERATION OF ELECTRIC RAILWAY APPARATUS. Russian Leather Cover, Pocket Size, $1.00. 
a ee 
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RULES AND INSTRUCTIONS FOR MOTORMEN. 


By NELSON W. PERRY, ie M. Sent postpaid to any wadress upon receipt of price, vw 
lites, DIL ECTPRICAL REVIEW, ELEGTRIGAL REVIEW, 
Al PARK ROW, | 
P. 0. Box, 2339. NEV YORE. 41 PARK ROW, 
P. 0. Box, 2339 NEW YORK. 
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HIGHEST GRADE 


CARBONS 


For ALTERNATING ana ARC | AMPS. 


DIRECT-CURRENT 
Brilliant and Steady Light, Economical, Efficient, Clean. 
Write for Samples and Prices before placing your Orders. 


SCHIFF, JORDAN & CO., 


OF VIENNA. 


$9 and 41 Cortlandt Street, New York. 
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Atlanta, Ga., Equitable Building. ELECTRIC CoO 
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St. Louis, Mo., Wainwright Building. 

San Francisco, Cal., 15 First Street. 
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Boston, Mass., 180 Summer Street. 
New York, N. Y., 44 Broad Street, 
Philade|phia, Pa., 6509 Arch Street, 
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Lead Covered, Braided or Taped 
OKONITE Wires and Gables. 





All OKONITE Wires and Gables are Manufactured from the 
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OKONITE IS THE STANDARD OF RUBBER INSULATION. 
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The new KNIGHT INCLOSED LAMPS bring to perfection the adaptation of the inner globe; 


do away with cumbersome side rods, entirely eliminating shadows---never before accomplished--- 
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INCLOSED ARC LAMP FOR CONSTANT- 
POTENTIAL CIRCUITS. 
BURNS 100 TO 150 HOURS. 
MECHANICALLY PERFECT. 


FOR CATALOGUE AND PRICE-LIST, 


A GREAT ADVANCE IN 





INGLOSED ARC LAMPS 


has heen made and is now embodied in the 


~NEW KNIGHT ARC LAMPS. 


and combines the 
most scientific 
ideas in arc light- 
ing in compact, 
durable and artistic 
lamps. 

Furnished in 
Japan, Polished 
Brass, White 
Enamel, Venetian, 
Wrought-lron and 


other designs. 
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PERFECTED KNIGHT LAMP. 


TWO IN SERIES ON 


1)0-VOLT CIRCUIT. 


DIEHL MANUFACTURING COMPANY, Elizabethport, N. J. 


Shewrooms: 


561 Broadway, NEW YORK. 
128 Essex Street, BOSTON. 
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jeri fuabarer why wheelsof atreet-railread 
rs a CHES were made vonical or Hieveled 
AN eee oes of fist. His answer’ 
was, To. draw oat, ad the mold, of. 
wi ae ie Not being: satis } ed, 1 asked 
2 os stenm-raroad man 5 Abe as. uae 







ona of ‘coikpentating: on ‘eurves for: the 
Nei further travel of the ootside wheel. 

So iia at: ve “had: asked 4. “airnatcralicoad. 

SRS AES ‘the same. «pueabion he swonld 

have promptly and correct] yanswerad 

_ (evea if he did nob kuow and had to 

! _ guess) thai the bevel on a car wheel 

pisses _ Was for the purpose of contering the - 





i h Shei Car one the Track. providing Re faedae 


fa a lagging wheel t¢ enteh op again, 
 daalobening Ue vases of the oar at 
~ 6 Might angles with thy rail of wack, 
nore CEB: foundry Wal. a wrong, Theeauee. 
weeall know (har Gt oviwels can be - 
made. ‘The sleam-raileund finn, when 
he answered, bad inisisd his 10 des 
a g re ‘Maximilian sure, bak rn applyuig 
. Tis answer ty our conditions Ine was 
oe eto, heoatse OH. a quarksr-sivete 
 darye of AO fael radiua, “80-inely 
eae wheels, the outside whealix aonepelled 
 ietraval- seven fest. fone-and theses. 
a aaa ibehies further that the iiside 
wheel and: the absin lity Uf the bevel | 
OE one-quarter iach ona twe-lich | 
een Tend ‘compencaliig for this. Lravel, 
aTey eventing. ay Ng te readily 
ppareit, as 1h would tiquire x Gavel 
ge one: and eleves-dixtoonths juchen 
oo mea tweeingh broad. to. conipensate: fay 
the differsnes in travel of tie wheels, 
She effect of the-glipping of whesls 
on curve. ja clearly ahown by. the 
brightness of the Fails, ee ng. abe 
ae /-horinal wake at 
—/ Phe stroet-railro fees wis Tinht, 
0 beeatae Gf be-elands Wabind’ any ol 
| Biv Peeediag cars he notices the move- - 
jeu AL the cur- from sida te ‘side - 
ith a rhythmic motion, whieh tulle 
au action taking place: The 
analyeie: ol the aotian ‘davelope a enal- 
saving, Went-savinig movement, always 
-ntoverk>; a sort of a silent” yurbuvr, - 
producing: nartal your dividend, for - 
af tbigviolion dit aot wate te wheal 
ae ee “which: ace got behind, an axle whith - 
- onot assumed a position: Hot al tight 
Hite angles: with ‘the truth, wold ber ap. 
te remain in ite favlty positiens t lise lag. 
Ua EEES tips: puaye cl 
power co anh the Gar aa 
wear of wheel inl Pal, resulling: 
etal a fang. Wheuls. ne abort: iife 
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Mo JOINTS. ON ange’ while: ibe: inner. uae of the “mation be : 
head of the rail has flattened fo a rail and cast portton; ene on each 
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{2 Gokh the wheel and the rail sre doing. “batten 2 | 
_ their best to come te a comman benr- one-half meh to two inches in @am-— 
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wile be nu low jointa, the. 
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fo bear upon «very small sartace, _ Sees whatsoever, thug destroying the 
almost a point, i might say. ‘This eifect we a bond of afl Joints in that | 
Tale of wear steadily srveahes us the “fine of truck. ‘To overcome thisditi- _ 





surface of the rails aud wheels wear culty i haveadapted the plan of bond- 
Hewever, future ex- — tbe 
between. ae ‘two js a line the whole periments aod care in the pasting of 63 2 
width ae the rail, and Aot merely w joints. may develop their efficiency. a a = oe 


‘themselves. away mati the cantact” An: “all jointa. — 





“point. Bat long before the surface — By bend. 0% ; 
-of the rail has conformed tothe eur- ‘Upon organization depends the: mg 
hnat form 7@ attained, the Head of the one whieh I find gives the greatest 
raul has lost a darge percent of the efficiency is that the system: is divided 

metal allowed for wear, and ga wheele up inte. geoliohs, consisting of 12. 
wear faster than raila, it has tukeo, in miler of double» ‘track. pach. Back 


-sonie eases, bhousanda uf quickly Worn aection ia pub in charge of a working — : 


oti Wheels to bring the ole & 18. final foreman, who is te heey eal matalain 
and best form, = and fepair ag olieap as possible, aud 
TP ¢oine now to what baw beat. pee 

tofore: the woakeat. pert of track eon- the condition of the track wt all times, 
oetriintion, nadiely,: juinte: 0 nee He has under him ae many daborere 
weakened, they rapidly. grow Worse, “aa are required to Keep lis division in 
and nobtvnoly are: the failk. Worn af repeit. This fordman 42: eld) cath 
such joints, but. the. rate, cof wear of. pletely: responsille for del todlg, and 
the oncaquipmentis preatlyimoreased. is required to maintain, at some con 
Were it only possible ‘to get, ralaip venient point on bis. Reubiony enall: 
_eoniinvous lengths jast as noe gels place for keeping lis tools. All toolz.. 
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rid, to withstand the severe attains: required: Bre. oblajied ‘from: the. oxi 


which .came upon. them. What we stereraun. he method — employed 
“wit is geme mrethad: of eopinrg: the’. “pretinie to the above wae to cend-nt-. 
yale, fener wile apart ne thb: ines a gang of men here and thera at 
“dire ter quinil anti 308 spreading nub different points of ibe aystem: this. 
wre ae: Anpnes au the shape, ane: is oie. portion: af the. aysteny TwiEhT: be. 
the og itward —presaiee. af the: car sadly in: noed of: repaira jong. ‘store 
wheels, and fron pending: ‘down at) the gang: sent out, Feached: that et 
“the folate dus te. tie pounding and Hon. SS . 
woghlof the tars he joint Llove 
aged. foy Hie past Year i auast-welded— ts: renanestrant a track: 16 poe ST ‘the 
aint ‘his: thas been: found. 46: fe “groatest impurtance, as: it. often: tide. 
partaur “gtiafaotia ae a jain’ yh 4 is valves. the. expenditory: vit ‘bhotashds 
SrONg. and sibetantist, aa ie tee ait dollars. Ehe estoy tate Bolyved=. 
proven by ale: bolling andige 
exireme (hauget } temperature’ for hallatne 
which Ch ieago. qe moet: Seventeen: 
theaveand joints ware “pt, Gy LRA, ar: shoul Thave waited Fear we 
aod of thoes oly 1d joints were fost, lotiger? er 
“The jot in. ‘SUL EAH fests Tie heen” eonfronted: with just each a 
‘bean shown ta he far strouger thay, question as this, nb warriod aver ibe. 
thet itself, ud gnul breakages as for dave and: nights, Jenowing that 
‘B, actirred. ware. dae to a Haw ai the decision: ment: the expenditare. 
the: yoatal The oetel cast arsond: of Asy dollars for better or werees 
“the joint has eight times the cross- ‘The taak of » sulving this: question 
peotion wren: thik the vail has. Hence, “was h rought hefr re nie oak ‘Tog 3 Aut, 
coousidering steel aa four tines. ve. Gonserditmy tee Stats street), “eat bihe 
-ebrong aa GastiPOny the fonts ora wien: tingk which had: reached a. ly iors 
ie abyong ae the pail, U4 duis” bean © Aiba cond Bait. ‘Puking- “phe: tFack 
found in some cases: wheres this. pout anoyster: with me we yoile over the lq 
yas aed af ernssings with other and, ae treet railroad nen often d 
tracks, the tracks were apt ta be -priersed that it was. time to reheild 
piled ont of “shape” through the thetrack.— "This favelved a very large 
“changes: of detnperabnre, Pas OVO “pxpenditivrs, -and it awoold- he ue 
gots. Tifa phe © jerk. nearest the. eepeusive ge i#8s vinlesa potrect: 0 to) 
-erassing abonid be. amaboted io Pam ny Haisencve, and make. Sue 
anbstantial BADLEE. ay he ee. at: THY BGGe oye Hind | ry aver: the Tine, 
ol gwaking Wie joi Cae a Rae “weighing 8, 645 pounds, attiehed — 
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Gast of Temaleag: ‘mete rne Mair Was, 
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T move that: ead 
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Usrtied. oe 
Phe, resident We would Tike to 
‘hear frots other members of the aac. 








Mr Robert McCulloch ; 


i mi thew i a ih se 
ak im ; 


npartant Anatder ta) HOnKeMion. 
ith Mr. Bowen's. paper) 8 ak ate 
wink te. ‘Griticise ik, bot merely wih 
we pive my awh “OR PEHANH whEY | 
regard: to the varying of thee 





We have one piece-of. track whiehia a 
$ tailes Ion; Aida elie opp, es 
fhe most of 3b being 40-foot ran, We 3 

haye fot at ounce of. copper Dara on 
bord nf any Kind on the antire trark, 00” 
We have muse testa of all sorta, with as hh 





flellcate instraments, graded to the- 


thwosandth purt of a velt, tested as 





hey and as sheirt. lengths. ae ‘posible. - ” “ : 


‘aonietimes a mile. ani sometimes a ne 
spgle joint. and have: found Jn moet 5 
bith 





‘imetunces that the carrying « 


-of the joist was greater thin that: ft 
ee eve Eo a BL any. other place, We have 
THe qnestion. ia te the ‘phe time 


found no necessity. for” honding: One s 
pantaeh is porfect at the extreme ends 


of the rail; gud T do net believe it is 


‘hecosatry to bond a welded trnck, 
“Mr. Séuilins Hos the’ gentlemen: 
aund any difference ins the carping - 


Mir. Me(illoch: Al) the iets ee 
hava- inne ‘have been: eh track. Te 
Mb eS 





O; “80. ‘that: the: “oldest 
) ‘were abont aix or “ahr mie 






Mr. py: Minury: “Were the trate 


Me “MeUulloch + Gash. welding. | 
My. Seely; Task ‘Me. Bowen whether’ 
is necessary fo. own A. plant. for. 
anne porposts {6-vase Ere jomts 
broken * How do yeu pepe 


arts after” the: welding’ plaat ae iv 


taken dowa? 1 know thins: p40, Wee 


 tiile; or fouc or: ‘Ave miles, 18 
ee pensive to: rin & omy es 
awadld be in the CaRe # 
few joints now and thee 
“My. Bowen: Pat 8 3 
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1 ny Wade ae eeanld. he better to det: the etre ee 
_past-iton repording. Spring wilaheds Ge a aaa 


ree the Aeokew joints: ee 





keep: a cupola: = you are. seat i - . “ a 
Ane igre OF Teac frock, sul uy 





ee dy em, be, 


nk. at ms 
lores avate tn: is gonetally. ie 


now track, and you Ponld: ae 
at obine ant) aks, it vee i for il et 
cg ayee s 





a nts 
yo per St. 
gon after the ‘essting ah ve “pitt 
did Rhey park Was: a yery goon fet 
they were. welded? 
“My. Rowen? We feat 









Shik int an 
‘ te: oh 
voll weather, th uid Winters” 0 
‘The firal wold” sap fhe. enntenctio® | 
“at the rails pulled 1b4 joints i «| 
: a li Jomits were. thet: cure 





| Noromber 4 1808 


‘etayea Theit! ‘they. ‘nave: gone throughs’ 


the: Summer the. ae a he: ‘other 





- joints: =: 
Mr. Dodge: 
ASE Winter: were 
Oe en - sare airy “dnl aide 
aaa Sommer, duving the night hours.” 
ees OS Bealln E ask Mr. ‘Bowen de 
joiuts were. examined, or. 


Were ther coat mt the 
‘they. INGE da the 


0 mast ok the: 

oe guy eg 

ACO cl inh well as prokep-sume | afthem 

He a Aoosened | in some Way Of ether, sad. 

RN AGN ig nok gerpaptinle 3 Santal Mer 

ra ee gely egamitied. = e 
A ee ae : There were 1 

joo gygehees WB OTL ‘they do- “part, itas-for~ 

“tyeo.ar ‘three inches, so that you ean. 

gee ther poudily. y fr: there Wa ay © 

" -gsidation between: the jointand the. 

og ke hardly imagine Ib - wonld do 

ie aay harm, unlead” if Wha sofinient 1 


Aiea : loosen ‘the 






reagan oastifon, frau the: Fad 
Eee sh apart. heen: inches; "ane 1% the gots 
ae - traptian. at: eee br: Aye. blocks. ak 


Britta are 

a ve He ne ‘piltell : *. Whut kind. ot 
job do-you make in. te arIDE 2 a rail: 

ho with a spade: of throe inches 2 
- -gndont in, ‘and reoaat. around the - 

ees entire two joints in that vase.” 
soles My Oonnette Ss “ask: whe 
re average coat of the joititis f° 
_- . Mr. Bowen: [tis about what bes 
-gontesctor ean gék oub ot. jisiedo: 
nob know whether. it ig a trade secret 
gp not. "Ebe jomet requires 100 
 ponnds of ‘eagt-ireu, go that you can 

make your own ‘gulonlations.— 

Mr Woman: As ibis. possible that. 
gona other gentlemen here may be we 
joterested inthe answer to (he ques- 
-ttow Lam about to peopoved as £ aim 
—and for that reason I wek it. here, 
‘instead of asking it ‘of Mr. Bowen 
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pulled apart, as they da: hatorally, 
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bond?. 
tact ¢. Bowens 

es se io. all probability jt. Pia 
0 Hie bond TE ae doer, We put iin: 
es eae: bond. lam bot save: tha the: 
“po eatliog will oblain® aller Lit 
ee eo, bvo tocome, 





ts ne tan Have: in. ee Summer time? ol: 
wes os in mind a track which. T think 
Wie bonded in the Winter-euet dn 
Mie Mintkt— aud iy the: Summer - 
orks ae ib tems to be out of line all the 
ees Togese has a waving ee 
no aver the track. Do. oN AUS BOY. 
>> Mouble at that nafyrel 3 oe 
fa Cree Bowsu, That comes trom thee 
 Cabtings: | Mi Littietield, af the: 
(ee Johnson ‘oompeng, tol fae that the 
tails werally delivered ta consamers 
2 SM not awed aquaye on the ends, but 
is are suwerl with the ball gh the bina. 
ee A other words, that ihe Hall of tha 
Spas ee rail comes together aud the Hange of” 
pa AES a ruil: dees. pote: + ave noticed 
Tat In laying nail You will find, 
S _ Myon Pit your mold ou to eset the 
tl that: the rails hava sontiot at 
wl and. “et-af the flange at alli: 
H you gre. tink arefal, the rail will do. 
Bipot wae bwilgo ouband ibwill 
Be on aecanot ee ae: rmmaplt y or 























iteap and pugh it ont 


fonad broken? Twantto — 
the jointy were not loos. 


s \ the: temperature is coal, or Gap Fou 
bd Tey ey 
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; al pulled out. of the eust-iron 7 Be 
"Mr. Bowen: We saw a piece at na 


ie. throngh the inet two holesof the with ihe a 
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o the Joint with them. 
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after the meeting—T venture to eke 


Mr. Bowen sage that Ne uses the bond” 
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Sipough the joints) rE 
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Ose OR. Win: You te ea long fond 





ee we lek: one ‘at the oan: waht a con ate 24 


three: placed atk chaite * 


en chairs. That is the lightest pail, 


When Ae Jai new say fe The. hewriaal tall ‘is & Beven-ineh,- 


Lare eon rail, 
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by wipther company and afterwarda- 
‘ changed. 
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rail when casting it, and push it ina 
quarter of as Pach! anid down quarter 
ae in itichy) UE 

to Me. Golf: oa you! bie this trouble 
* balore’ you cast the track 1 the. man “atiy partion 
Her you just mentioned 2 heed in makiag ap the casting ? E 
Mr, Bowen: We cast atiatehtj jointe fe 
uow; | we weed. to-cast crooked ones) — the “paper 
ME. Gott: What tempera tury. do. 
“you. ft) gives the best realty? Da. tion observed throughout ¢ ee 
‘you tuke the seazan of the year when Me. Bowen: es Bir 

“Mev Beans] 
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ine fale you to kelieve Mts: “bat tk iam: 
ae 






Wr base supplemented 
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Covered, Braided or Taped 


OKONITE Wires and Gables. 





All OKONITE Wires and Cables are Manufactured from the 
_ Finest Grade of Para Rubber. 





OKONITE IS THE STANDARD OF RUBBER INSULATION. 
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~ INCLOSED ARC LAMPS 


NEW KNIGHT ARC LAMBPS, 


The new KNIGHT INCLOSED LAMPS bring to perfection the adaptation of the inner globe. 


do away with cumbersome side rods, entirely eliminating shadows---never before accomplished--- 








INCLOSED ARC LAMP FOR CONSTANT- 
POTENTIAL CIRCUITS. 
BURNS 100 TO {50 HOURS. 
MECHANICALLY PERFECT. 


and combines the 
most — scientific 
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ing in compact, 
durable and artistic 


lamps. 


Furnished in 
Japan, Polished 
Brass, White 
Enamel, Venetian, 
Wrought-Iron and 


other designs. 





PERFECTED KNIGHT LAMP. 
TWO IN SERIES ON 1(10-VOLT CIRCUIT. 





ROR CATALOGUE AND PRICE-LIST, ADDRESS 


DIEHL MANUFACTURING COMPANY, Elizabethport, N. J. 


361 Broadway, NEW YORK. 
128 Essex Street, BOSTON. 
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THE S. K. G. SYSTEM. 


A COMPLETE SYSTEM FOR 





Long-Distance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 


Generators will be wound and guaranteed for an electro-motive force as high as 


10,000 VOLTS. 


Correspondence Solicited. 


STANLEY eLEUTRI MANUFACTURING CO,, 


PITTSFIELD, MASS., U. S. A. 
eee - BRANCH OFFICES: 
BOSTON, . .. Equi itable > Building. CHICAGO, . 


NEW YORK, . ; 39 Cortlandt Street. SAN FRANCISCO, 
ANDERSON, 8S. C. 


305 Dearborn Street. 
. 106 Market Street. 


The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 


and sale of the S. K. C. System in Canada. 
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A very High-Grade Compound. Fully ully Guaranteed anc and Endorsed by the Highest Experts, 
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DRAWING SHOWING Top oF POLE AND POLE FIXTURES ADOPTED AS STANDARD ON NIAGARA FALLS— 
BUFFALO TRANSMISSION LINE. 


THe WHITE-CROSBY 
COMPANY 


designers and builders of the Buffalo-Niagara Falls Transmission 
Line, described in this issue of the Evecrrica, Review, desire to call 
attention to the novel engineering features embodied in this work. 
We direct especial attention to the porcelain insulators, designed to 
carry 20,000 volts alternating current, the special form of angle iron 
braces employed, the method of turning corners, and the subway con- 


taining cables carrying 20,000 volts. 
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Stood 60,000 Volts. 


This is a photograph of a section of the 350,000 C. M. Lead Encased ‘Safety’? Cable 
which is used to transmit Niagara’s Power to Buffalo. 


The Engineers of the Niagara Falls Power Co. 
put 60,000 Volts through this Cable, although 
it was specified to stand only 20,000 Volts, and 
they could not break it down. 


Many thousands of miles of “Safety” Underground 
and Aerial Cable are daily performing compara- 
tively similar feats in all the principal cities 
of America. 


WHAT IS “SAFETY” INSULATION? 


It is a Seamless Rubber Compound, made of the best PARA RUBBER. 








LEONARD F. REQUA, General Manager, 
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FOR CATALOGUE AND PRICE LISTS, ADDRESS 


METROPOLITAN ELECTRIC COMPANY, 186-188 FIFTH AVE., CHICAGO. 
tH PINTSCH GAS LIGHTING SYSTEM 


Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
New York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 


of Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 
Palace Car Companies in the United States. 


It has been the standard lighting system in Europe for many years, and is applied to 70,000 
cars in Europe, the United States, South America, India and Australia. 
For particulars, address 


Ink SAFETY CAR HEATING *° LIGHTING COMPANY, 


160 Broadwvayw, New York. 
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By MARK A, REPLOGLE. 
Cloth, 160 Pages. Illustrated. Pocket Size, 4x6 ins, 
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A valuable work on the Generation and Transmission of 
: Electrical Energy by Water Power. 


Of vital interest to Engineers, Students, Mechanics, Water- 
| Power Owners and Investors. 


Includes descriptions of the most representative Electrical- 
| Water-Power Plants in the United States and Canada. 


§ ~ Electrical Review Publishing Co. 
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THE NEW DIEHL & ELECTRIC FANS. 


HIGHLY FINISHED IN INGREASED 
JAPAN, ~_&i-n. . EFFIGIENGY. 
NICKEL, ~~ JMIPROVED 
a BRASS WMEGHANICAL 
= GONSTRUGTION. 








VENETIAN DESIGNS. 


We also have a complete stock of direct 
and alternating-current desk fans at very 
low prices. 




















If you are in need of battery fan motor 
outfits, we can fill your orders from stock. 


FOR CATALOGUE AND PRICE LISTS, ADDRESS 


METROPOLITAN ELECTRIC COMPANY, 186-188 FIFTH AVE., GHIGAGO. 
tH PINTSCH GAS LIGHTING SYSTEM 


Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
New York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 


of Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 
Palace Car Companies in the United States. 














It has been the standard lighting system in Europe for many years, and is applied to 70,000 
cars in Europe, the United States, South America, India and Australia. 
For particulars, address 


THE DAFETY GAR HEATING & LIGHTING COMPANY, 


160 Broadwvaw,. New’ York. 


|THE ONLY BOOK OF ITS KIND. 
Electricity 


Xdatere JUST OUT. 
Dower PRICE, $1.00, Postage Free. 


By MARK A. REPLOGLE. 


Cloth, 160 Pages. Illustrated. Pocket Size, 4x6 ins, 
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A valuable work on the Ceneration and Transmission of 
Electrical Energy by Water Power. 


Of vital interest to Engineers, Students, Mechanics, Water- 
Power Owners and Investors. 


Includes descriptions of the most representative Electrical- 
Water-Power Plants in the United States and Canada. 


& i Electrical Review Publishing Co. 


R 
eplogle TIMES BUILDING, 
NEW YORK cirTyw. 
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Great Stock of Electrical Goods For Sale | 


THE E.S. GREELEY & COMPANY 


ARE OFFERING THEIR 


Immense Stock « Electrical Apparatus an Supplies 


Consisting of Almost Every Known Electrical Appliance, at a 


GREAT SACRIFICE. 


A SPLENDID OPPORTUNITY FOR LARGE PURCHASERS. 


Call imamediatelywy or adidress: 








BE. Ss. GREELEY, | RECEIVERS. 
J. Vw. SANDS, = 


5 AND 7 DEY STREET, NEW YORK. 





Advantageous for Electrical Men! 


THE 


MUTUAL LIFE INSURANCE Co. 


OF NEVVT YORE. 


ee 


RICHARD A. McCURDY, President. 


Aa N. SADLER, Executiwe Special Agent. 





Assets, - -~ ~ -~ - $221,213,721.33. 


This great company will hereafter extend the privilege of Life Insurance 
without extra charge to all Electrical Engineers of one or more years’ experience. 
This proposition includes all those who are in sole charge of dynamos, either 


afloat or ashore, and those who may occupy still higher and more responsible 
positions as electricians. 


All electricians wishing insurance should make application in person or by letter to A. N. SADLER, Executive Special 
Agent, Room 100, No. 32 Liberty Street, New York City. If you write, state your date of birth, then I will mail you an illus- 
tration based on actual experience in policy results of the past. A. N. SADLER. 
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“PORTABLE ELECTWIG HEATER. ~ COMBINATION HEATER F00T-¥ 
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METROPOLITAN ELECTRIC COMPANY, 186-168 FIFTH AVE, CHICAGO. 
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There is no getting away from it. 


A man can’t run away from his own shadow any 


eo 7? — - . es 
—-—s ae eee, at “Ge 


-more than you can lose sight of the fact that among all 


the various Fan Motors offered the Lundell stands — 





out the acknowledged le ader. The best in n design, The 





best in finish. The best in service. : 

BRANCHES : SSS SS Se SS Se ( 

St. Louis, ‘i 
New Orleans, CENTRAL ELECTRIC COMPANY, 3 
meee oe eee. Wholesale Electrical Supplies, ; 

{, 


CHICAGO. 





now Diehl Electric a rason 


Increased Efficiency, | 
Improved Mechanical Con- 
struction. 


Highly finished in lass 
Nickel, 

Polished Brass and 
Venetian Designs, 


Show Rooms, 
561 Broadway, New York City. 
128 Essex Street, Boston. 


























For catalogues and price lists, address 


DIEHL MANUFACTURING COMPANY, ELIZABETHPORT, NJ. 





TRADE MARK: 


“Chlovive Accumulator ” 


REGISTERED SEPTEMBER 11, 1804. 


THE VALUE OF 


Storage Batteries in Central Station Practice 


WAS BEEN DEMONSTRATED BY 


The EDISON ELECTRIC ILLUMINATING CO., of BOSTON. 


That Company installed its FIRST battery in March, 
1894; it installed its SECOND battery in May, 1895, and it 
has just contracted for a THIRD battery. 

THE ELECTRIC STORAGE BATTERY C0O., 
PHILADELPHIA, PA. 
BRANCH OFFICES:—66 Broadway, New York; 15 First St., San Francisco, Cal.; 1543 aay. 


quette Building, Chicago, Ill.; 333 Exchange Building, Boston, Mass. a.*: 215) aN 
Calvert St., Baltimore, Md. 














THE HOOVEN, OWENS & RENTSCHLER CO., =%2272 


HAMILTON CORLISS ENGINES 
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EDISON MEG. 60, 
10 East 23d St, New York. 


FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 
SIZES AND FOR ALL PURPOSES. 
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AMERICAN-BALL ENGINE. 


EE 


Mir. FRANK H., BALL, the well known steam 
engine designer, has assumed the management 
of our business, and wil! add at once to ‘our 
present line of steam and electrical machinery 
a full line of his celebrated engines, specially 
designed for direct-connected electrical work 
and adapted to dynamos of our manufacture, 
thus making complete and symmetrical units. 


AMERICAN ENGINE COMPANY 


BOUND BROOK, N. J. 








FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND 


APPARATUS FOR 
ARC, DIRECT CURRENT AND ALTERNATING 
INCANDESCENT LIGHTING AND POWER 
TRANSMISSION. 


ea 


Our Baby Electric Motor, $1.65, by mail, prepaid. 
Ph } i [ 4 PR /) i Guaranteed perfect as to workmanship and material, | 
» ormoney returned. Discounts to trade. 


M. RR. ROodri2Qques, 127 WVhipple st., Brookiwmn, N. ¥Y- 





EPPINGER & RUSSELL CO. CREOSOTING WORKS, 


DEAD OIL OF COAL TAR PROCESS. 
CREOSOTED PILES AND TIMBER FURNISHED. 


MANUFACTURERS OF THE 


VALENTINE SUBWAY ELECTRICAL CONDUIT. 
WORKS: LONG ISLAND CITY. ” yee 66 BROAD STREET, N. Y. 


Capacity. 1,509,000 feet per month, Cylinders. 100 feet long, 





DIXON’S PERFECT LUBRICATING CRAPHITE. 


The most Marvelous Lubricant Known. 
Used Dry, or Mixed with Water, Oil or Crease, 


NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


An Interesting and Instructive Pamphlet 
will be sent Free of Charge. 


JOS, DIXON CRUCIBLE CO. Jersey City, N. J. 
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FARADAY CARBON CO., 


EMEOTRIG LICHT CARBONS, 


JEANNETTE, PA. 

















CREOSOTING CO. 


| Office, Rooms 186 and 137, 1 Broadway, 


Telegraph Poles, Piling and Ties Furnished. 





Cast Iron 


Cincinnati, 0. 





FRIEDR. PEMSEL, NORNBERG 


—~—FURNISHES AS SPECIALTY 
Machines and Complete Installations 


FOR THE MANUFACTURE OF 





MEE ELECTRIC 
LIGHT _. Base eat 
ow ee ina 
BATTERY |—"tereeastg aCe ae 
CARBONS. ee Te 











SIGN LASIPS. 


An Economical, Practical and Sightly Novelty in Electric-Lighted Signs, 
SURE TO ATTRACT ATTENTION. 
For full information and prices, address 
DICKINSON ELECTRIC SUPPLY CO., 150 Nassau Street, New York. 





W.R. OSTRANDER & CO., 
22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 
ANNUNCIATORS. 


THE AMERIGAN 


Electric and Mechanical Bells. | Recognized as the Leading Exponent of 
FACTORY, Bimetallism and Protection, the great 
issues that must be voted on in 
p De Kalb Ave., November. 
BROOKLYN. 





—~_ 


Send for Illustrated 
Y Catalogue. 


WHARTON BARKER, Editor. 





TERMS OF SUBSORIPTION. 
ONE YEAR, - - - - $2.00 
In Clubs of Five or More, $1.00. 


SPECIMEN One Month, 
COPIES FREE. 10 Cents. 


THE LEHIGH VALLEY 


WORKS, PERTH AMBOY, N. J. 

NEW YORE. ae 
To any one sending 65 cents before May 1, 
we will send The American until after 

the next presidential election, 


Creosoted Lumber, Underground Conduits, 


WHAT PUBLIC MEN THINK. 


Iregard The American as the ablest publication 
of its kind in the United States.—Sznaror H. 0. 
HanssrovuesH, North Dakota. 

I do not agree to the theories of protection, but 
on the currency question you have —_, some 
of the most powerful argumerts I have read.— 
Senator James K. Jones, Arkansas. 

I bear cheerful testimony to the valuable services 
that you have rendered to the couse o* bimetallism. 
—Srnator Jos. C. 8. BLACKBURN, Kentucky. 

[have read with great interest vour editorials and 
have looked in vain in the gold pavers of the country 
for some answer to your arguments.—Hon. (HAs. 5. 
Hartman, Montana. 

I think you are doing a great work for the ae 
of the people.—SrnaTor WILKiNsoN Cat, Mlorida. 

You are doing a magnificent work for the cause 
| of silver.—Hon. Epa@ar Wi:son, Idaho. 

Tam indebted to The American for much valuable 


& 
Flange Pipe 
And Fitti 
nd Fittings, for 
ay re information.—SENATOR Wx. I, ALLEN, 
| NODraska, . 
Steam and Water svs2euess ae 


F. W. Monpgis, Wyoming. 


You are doing much to open the eyes of Be manu- 
| facturers.—SENATOR WM. M. Srewart, Nevada, 


I think you are doing a great work for bimetallism. 
—SEnaToR JaMES H. Ky.e, South Dakota. 

Consider it the ablest and best advocate of b 
metallism in this country,—SenaTor R. F. Pett . 


: h e A GREW, South Dakota. pn 
y S O Nn I always read The American with much pleasure. 


~—Hon, CHARLES F. Crisp, Georgia. 


; ) 4 I very much appreciate the grand work you arm 

I e & S doing for the silver cause,—Gov. Joun EB. Rickards, 
e O e@ Montana. 7 

Subscribe now and get your friends to dos 


BARKER PUBLISHING COMPANY, 


119 South 4th St., Philadelphia. 





For special information 
and prices, write to 
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THE NATIONAL FEED-WATER HEATER, 


Pre-~Eminent in Effectiveness and Durability. 
Over 300 Electric Stations Supplied. 
: Over 700,000 Horse~Power Sold in Ten Years. 


SOME OF THE EBLECTRICAL PLANTS SUPPLIED IN 189&5: 


1,000 horse-power, Atlantic Coast E. R. R. Co., Asbury Park, N. J. 500 horse-power, West End Street Railway Co., Boston, Mass. 
200 “ Torrington Electric Light Co., Torrington, Conn. 250 pe 





i Pa 
WU FED 


: : Hartford Street Railway Co., Hartford, Conn. 
100 * Little Falls Electric Co., N. Y 200 2 Ardsley Park Casino Co., Dobb's Ferry, N. Y. 
300 ” San Francisco, Cal. 600 a Chicopee Electric Co,, Chicopee Falls. Mass, 
600 Boston Electric Light Co. 300 3 Electric Light Plant, Rio Janeiro, Brazil. 
200 = Cottage City Light Co., Martha's Vineyard, Mass, 300 = Electric Light Plant, Buluwayo, South Africa. 
400 a Corning Street R. R. Co., Corning, N. Y. 200 ns Elizabethtown Street and Puwer Co., Elizabethtown, N. J. 
300 a Boston Electric Light Co. 300 = Baltimore, Md. 
600 iy New London Street Railway Co., New London, Conn, 600 i Bristol & Plainville Tramway Co.. Bristol, Conn. 
300 PS New London Street Railway Co., New London, Conn. 200 oF South Middlesex R. R. Co., 8. Framingham, Mass. 
80 i Geneva Traction Co., Seneca Falls, N. Y. 400 a5 Holyoke Street Railway Co. 
200 “ Moundsville Electrica] Co., Moundsville, W. Va. 400 _ Holyoke Street Railway Co. 
300 " Wanamie, Penna. 400 fe Holyoke Street Railway Co. 
25 - Lehigh Traction Co., Hazelton, Penna. 1,500 a Holyoke Street Reon, Co. 
100 Deposit Electric Co., Deposit, N. Y. 250 3 Coney Island and Brooklyn R. R. Co., Brooklyn, N. Y. 
200 - Hotel Royal Poinciana, Palm Beach Fla. 100 Re Southern Railway Co., Richmond, Va. 
400 a Hotel Royal Poinciana, Palm Beach Fla. 500 z ey Railway Co., New York. 
500 7. Flatbush Gas Co., Br: oklyn N. Y. 150 Parkersburg Electric Light Co., Parkersburg, Penna. 
1,600 % Edison Illuminating Co., Altcona, Penna. 300 es Wakefield & Stoneham R. R. Co., Wakefield, Mass. 
200 sy U.S. Custom House Electric Plant, New York. 500 Essex Street Railway Co., Essex, Mass. 
125 ~ Geneva Traction Co., Waterloo, N. Y 


cs 


: 250 ae Essex Street Railway Co., Essex, Mass. 
West End Street Railway Co., Boston, Mass. ” Crescent Electric Machine Co. 


2,000 
120 RIVER STREET, 
THE NATIONAL PIPE BENDING CO., NEW HAVEN, 


_ JEWELL BELTING COMPANY, 
TANNERS OF OAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 
HARTFORD, CONN. 


TNE 8S. K. G. SYSTEM. 


A COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 





CONN. 

















Generators will be wound and guaranteed for an electro-motive force as high as 


10,000 VOLTS. 


Correspondence Solicited. 


STANLEY ELECTRIC MANUFACTURING CO,, 


PITTSFIELD, MASS., U. S. A. 


BRANCH OFFICES: °=—— ; — 


si 
@ q AGO @ 4 a 305 Dearborn tr ee t. 


ANDERSON, S. C. 




















BOSTON, 
NEW YORK, 


The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 
and sale of the S. K. C. System in Canada. 
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: ae beau satopted as ee: , SPANDARD LiGHT ay the , Broadway. and, Third Avenue Cable. Lines, of = 
New York City: the. North amel West Chicago ‘Cable Lines, aud the Columbus Qentral Blectric Line, eS 
ii ef Columbus, : Oy. also. ‘by sixty. of the mest propitaent | rallways, acd by, the ‘Pullman ‘gad ‘Wagner a f 


Hi Palen Car Companies in the United States, 


“Tb has been | ghek standard lighting system. in Europe for many: years, and 3 as + applied to 70,000 re 


\ > , c : ‘ears in Bueope, the United Atater, South Aerie Anais ane 4 Australia, _ eee 
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In plactig this inatrament, aD. Hye qosrkel we re pleasure in stating that after a series of ‘teste mate 
porations: jn the United States, and hy several nf the heat. ix former "Telplitin r 


by one of the largest. railroad: vor 
Experts in the. country, we bare heen: informed ‘that onr tas ane esd 2 any tele ena how, fh th 


; market, tor the following rensans : ears 3 
; Simplicity in Construction. ) 
Impossibility. of Packing under any » Conditions. tcSaaae sey 


sitiveness and Clearness of Articulation. — sae) | 
y 
d by induction of any Instrument now on the Market, 


Indestructibility—Wil_ last. a Lifetime with ordinary care, aie. will be 
as effective after five years’ use as the day they. were bet aD | 


A TEST OF THIS INSTRUMENT WILL PROVE EVERY ‘OLAIM oho 
WE HAVE MADE FOR IT, AND WE SIMPLY ASK 3 
_ ATRIAL TO CONVINCE THE BUYER. a 


For Prices ane Discounts write to 


CONNECTICUT TELEPHONE AND ELECTRIC COMPANY, 


MERIDEN. CONN. U. S. Fe. ee 4 


CHICAGO OFFICE: 1965 rs SALLE PERSE Es: . 


Phoenix Interior Telephon ta 


UNCORPORATED:, 
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MANUFACTURERS. OF HICH- -GRADE 


BATTERY TELEPHONES, 
BLAKE AND GRANULAR CARBON TRANSMITTERS. ¢ 


The Latest UP-TO-DATE Exchange Telephone. 


wid pnekmanehip to ae 
varsgtced to give | 
of all; aml 





i dhe jdeal fustrnawnt for 1 £ care his Superior mm “pice per, gun lity: 
Phniag wnthe market, is cece: 10 thie: most seaetihy eC fice, pik is g 
whe geen Ot tis HaetTumnent,. Hd: SOE AD) fe PRG 9% dei rowed 
jiated, onto Gages ats lus we FQiy Yeara, no, 


& This tale shin 

oon any Lae -Distoen 
tate satistantion,  Notwithaanifiag die hi 
: Benerally rower 1bar other round pales: ire anki for. their wubic 


os — ~~ ANY EXCHANGE CAN HAVE. A PAIR ar THESE MAGNIFICENT’ INSTRUMENTS OM TEN DAYS’ TRIAL a 
Standard ia ae Talaphon. i 


Telephones Complete. ot tu Parts. es Wirite for Catalogur aud Trade Discounts. ae EON area Me f 


SO’ PHOENIX INTERIOR TELEPHONE CO., _ 


palestonin, 167 Greenwich St.; Factory, 108 Greenwich St., 





STYLE No. 10, 





THE VIADUGT MANUFACTURING 00. 
HAS BEEN ESTABLISHED A QUARTER OF A CENTURY. eee 

~ TELEPHONES, MANUFACTURES 

~ MAGNETO BELLS, with or without the Arm-rest, 


SWITCHBOARDS, 
POWER GENERATORS, 
DISTRICT TELEGRAPH MESSENGER BONES. | 


EVERYTHING OF THE VERY BEST QUALITY. 


Send business -oard for. catalogue. and ARGOUOH this PORES: 


viapucT cO., - 
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fice = HUNNINGS’ LONG-DISTANCE DUST TRANSMITTER 


ENGLAND AND AMERICA, 


g Post Office for public long-distance service all over Great 
- No limit to the distance they will work. 


Claim No.1 of the “17 unnings” Patent ‘is ina tension regulator or means for varying the resistance in a telephone transmitter, 


finely divided conducting material in a loose and free state.” 


THE “HUNNINGS” DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant 


contact. Incorporated as a Portion of the Electric Circuit is a 
quantity of finely divided conducting material or dust, the movement o 


f which varies the current. 


We are the only Manufacturers in the U.S. of the Celebrated ‘Hunnings” English Transmitter, 


200 Larner ExcHangrs ARE Now Usine Our ‘*HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


fieference: Citizens’ Nat. Bank, Kokomo, Ind. 





A ae eae Ee Ra ea tsi saa can 
‘TELEPHONE 


AND 7 | 
TELEGRAPH INS’TRUMENTS 


We invite you all to write us for our Rock Bottom Prices 
on our Pulverized Carbon Transmitter Battery Telephones: 


also Telegraph Instruments, Burglar Alarms, Batteries, Wire, 
Motors, etc. 


We have just opened a new store with Electrical Supplies 
of every description. Send for Catalogue. 


Citizens’ Telephone Company, 
BAL:DWA7INI SViLLE., MASss. 








TELEPHONES SUPPLIES. 


We are sole manufacturers of the celebrated KEYSTONE 
LONC-DISTANCE TELEPHONE, an instrument which has 
no superior. Write to us for Catulogue and prices. 


KEYSTONE TELEPHONE CO. PITTSBURGH, PA.| [HE AMERICAN BELL TELEPHONE GOMPANY, 
(25 MILK STREET, BOSTON, MASS. 








FaaR TELEPHONE aND ConstRUCTION SupPLy Co. NET PRICES to This Company owns Letters-Patent 
sa 342 ee ae Dealers and No. 463,569, granted to Emile Berliner 

CHICAGO, ILL. Lae 5 
Electricians. November 17, 1891, for a combined 





telegraph and telephone, covering all 
forms of microphone transmitters or . 
contact telephones. 


We Manufacture au 
Kinds of Telephones 
and Supplies at 
Wholesale Prices. 


Tanner ee MECY “THE TELEPHONE CONSTRUCTION COMPANY, gw. fcveropems 


ree - 
TELEPHONES, SWITCHBOARDS, &e. 37 FRANKFORT STREET, Rete TELEPHONES: 


PARTS 


= ~« ELECTRICAL SUPPLIES 
a +. 86.00 for a sample of our House HONE EXCHA ; eS dog 
elephone with battery, receiver and trans- BUILD iS. Fo staMp Mian Fie oo 
mitter complete ; suaranteed to work per- he 5a ATALOGUE SE ANUS, CONN, 
fectly on lines up to 500 feet. WRITE US FOR ESTIMATE ON INSTALLINC ENTIRE 


Factory and Offices, Richmond, Va, 
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astinghouse Electric Manufacturing Ch, 


Pe 
PITTSBURG, ‘ 


MANUFACTURERS OF 


STANDARD SYSTEMS FoR ELECTRIC LIGHT AND POWER DISTRIBUTION 


IN CITIES, FACTORIES, MILLS AND MINES. 


THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL | THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH IS 
THE MOST DURABLE, ECONOMICAL AND 


TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARG 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 


RK, 120 Broadway. PITTSBURG, Westinghouse Building. 
ht Pbee AE STOR, Exchange Bulid'ne. BUFFALO, Erie ‘ ounty Kank Building. 
PATENT a CHICAGO, New York Life Building. PHILADELPHIA, Girard Building 
Ny eM TACOMA, WASH., 102 South 10th Street. ST. LOUIS, American Central Building. 
| For Canada, address Ahearn & Soper, Ottawa, Canada. 











CHARLOTTE, N. C., 36-38 College Street. 

SYRACUSE, N. Y., Bastable Building. 

SAN FRANCISCO, Mills Building. 
WASHINGTON, D. C., 1338 F Street, N. 


i, inlet aOR a San ti ae 
at MINUM!—ANO NEW AND USEFUL ARTICLE FOR ELECTRIC LIGHTS, 
3 ad W NAPE SHADE. u 


oa The shape of this half shade is such as to reflect the greatest possible light. The new 
—— patented holder, also shown on the accompanying cut, in which only one set screw is 


used, can be furnished when desired. 
Peer ee pireeset : We have a new process of treating aluminum, which gives it a silver finish, making it very 
os ottEeees stein oon N much more beautiful in effect and softenin the reflector. This new treatment of aluminum, 
: in electric shade, to the best of our knowledge and belief, has been discovered by us, and, 
from all that we can learn, has never been used heretofore on apy electrical shades. The 
shades can be furnished green outside, polished inside, or polished both sides, or 


mestite A y’) with the new process of treating aluminum, called silvereen finish. 


emt 
WRITE US FOR PRICES. 
aia 










ALUMINUM SHADE AND COLLAR. 
New York: Greenwvich and hames streets. 
linmtom street. 


crane SUADE-HOLDER. 
a 
Chicago: 2227 to 225 south C 


WESTERN BLECTRIC CO-, 





| a JUST READY :?:? 


Hi at 66 
i ELEGTRIG WIRING,” 


eh sin ARCHITECTS, UNDERWRITERS, AWD THE OWNERS OF BUILDINGS, 
BY RUSSELL ROBE. 





MA PRICE, = = = = = = gs2 SO. 
| H : - . . CHAPTER I. CHAPTER V. 
a ntroduction—Insulation—Analogies —The Miecthical UNtAys iiss penk ees ei verge 5 Ae ee . 
ih i | CHAPTER IL. The National Code of Rules for Electric Witiae.jsicsrnannennese rset err . 
| i | | The Proportioning of Wires The. Heating Effect of the Curreat—Loss oe ee oe = eres ae ; fn a thi hd aaa ee ae eeee SFe see i 
bh 5S W $A ORICA G OM a cine nuanei SRW GielnRS6 ek Sars ere lees) eR: 13 ce igh Potential Systems.......+.+-++-sreereerseree ee ae 
lt | CHAPTER TH, Class C. Low Potential Systems Vee cc cue tpip hemes MEER SAERNSE CTY 104 
Wy Systems of Distribution—The Serics System—The Multiple System—Hydraulic Cisse Ws: “Altern ByStemiiec.cs a seees 33 Vain Se eee 153 
HAH | Analogues—The Three-Wire System.......--.+- seecererereeeeteecercscsees 28 iad Bi. Wleotris Mal WAYGicwdy csr orsegndane tara meets NORTE 160 
APES LHI ALE CHAPTE atteries— Misce svesneee 1G 
HAR Lestat Cigar Mie re eta i IV. y Class F. Batteries— Miscellaneous. ..... th De Bee pia haath Wie pa 
aac nn Sener BEM RTO i B) ANGRE acesk “va cesrdww ase ROSIE ESE SD Clif e te enlace te SER ER EEE Re 
Wad SENT PREPAID ON RECEIPT OF PRICE. A DDRESS, 
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There is no getting away from it. 

A. tan cant run. away from his own shadow any 
more than you can lose sight of the fact that among all 
the various Fan Motors offered the Lundell stands 
out the acknowledged leader. The best in design. The 
best in finish. The best in service. 











ISRANCHES : 
St. Louis, 
New Orleans, CENTRAL ELECTRIC COMPANY, 
Kansas ic see Wholesale Electrical Supplies, 
O. ; 





CHICAGO. 





NovELTY ELectric Go. 


PHILADELPHIA, PA. 
Okonite Insulated Wires. 
Medbury Overhead Railway Material. 
Changeable Electric Headlights. oa 
Igents for < Globe Metal Works’ Trolley Wheels. FOR PERFECT CONSTRUCTION 
P & B Electrical Compounds. Wine ve 


Perkins Incandescent Lamps. Interior Conduit# Okonite Wire 
Schiff, Jordan & Co.’s Ship Cored Carbons. | » 


_ELECTRICAL SUPPLIES OF EVERY KIND. | [ PETTINGELL-ANDREWS COMPANY 
DIXON’S BELT DRESSING | 


ATHER PRESERVATIVE. 
















(2-74 Federal Street, Boston. 
THE LEADING ELECTRICAL SUPPLY HOUSE. 


Bottom Prices. 
Prompt Shipments, 





WE CUARANTEE DIXON’S BELT DRESSINC | | 
TO PREVENT SLIPPING AND TO PRESERVE THE | \ 
NGRIne SEND FOR CIRCULARS AND TESTI- 


JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 


NEW YORK, 120 Broadway. 

BOSTON, Exchange Building. 

CHICAGO, New York Life Building. 
TACOMA, WASH., 102 So. 10th Street. 
BUFFALO, Erie County Bank Building. 
PHILADELPHIA, Girard Building. 


ST. LOUIS, American Central Building. 
CHARLOTTE, N. C., 36-38 College St. 
SYRACUSE, N. Y., Bastable Building. 
SAN FRANCISCO, Mills Building. 
WASHINGTON, D. C., 1333 F St. N. W. 





ALLEGHENY, PA., Robinson Street. 


THE HOOVEN, OWENS & RENTSCHLER CO., =42227°* 


ENGINES 
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| S=— EDISON MFG. C0., 
"OR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL it & (10 East 23d St., New York. 


SIZES AND FOR ALL PURPOSES. 
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‘The latest ‘and best work of Mr. Frank H. Ball. 
Among the New Features Are; Automatic circulation 
of ail through all bearings, without splashing of oil, 
either inside or outside ‘the: engine; . scientific 

~ gounterbalancing, adjustable to conditions of foun- 
eee ant Bee 3 ‘gation; ; new. governor : with ‘Jast refinement of 
| Nes ees performance. ; eetia ahs 

| We also. butid a ‘full line of 


MULTIPOLAR DYNAMOS- AND MOTORS. 


special attention given to DIRECT-CONNECTED es 
WORK, with. our AMERIGAN-BALL ENGINE and 
6-POLE GENERATOR. Modium-Speed Side Crank 
3 and Vertical Engines with Spaulding’s Valve Gear. 
‘Don't order aoe you have investigated our work. 







HORIZONTAL AND VERTICAL. 
SIMPLE AND COMPOUND. 


as Sere ee he, 


BALL & WOOD COMPAN 


15 CORTLANDT ST., NEW YORK 
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FARADAY CARBON CO, 


ELECTRIG LIGHT GHRBONS, 


JEANNETTE, PA. 


THE NATIONAL FEED-WATER HEATER, 


Pre-Eminent in Effectiveness and Durability. — iI 
Over 300 Electric Stations Supplied. Sere Lae 
Over 100, 000 Norse~Power Sold in Ten Years. 


sOmMIp OF. HE BLECTRICAL, PLANTS SUPPIABD IN ABOGr. Haine Hi Mt 


a ENGINE COMPANY, 


BOUND BROOK, N. J. 
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A SUPPORT FOR BATTERY ZINCS, 


JUST WHAT I’VE BEEN WANTING, AND HERE IT Is! 


IT IS THE HANDIEST LITTLE THING IMAGINABLE. 
IT CAN BE APPLIED TO ANY ORDINARY BATTERY JAR. 
IT KEEPS THE ZINC IN PLACE IN THE SPOUT OF THE JAR, 


where it belongs, and prevents it from wabblin 
cup, thereby corroding the connection and ofte 
IT DOES NOT WEAR OUT. One holder is all you’ 

oe many times you renew the zinc. 
SAA holder, and in its place in the spo 
Vi i the spout. Samples mailed free. 
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It saves twenty times its cost. Put the rod through the | 


ut and bend the arms of.the holder down close against 
Send for one and try it. 


Ss 


THE LEGLANCHE BATTERY CO, ll-ll7 East (3ist St, N.Y. 
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JEWELL BELTING COMPANY, 
TANNERS OF OAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 4 


HARTFORD, CONN. 
(ietadeaiatinaRucoieieaimine ee ee 


SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA, 


Siemens & Nalske: Berlin, Gharlottenbure, Vienna, St. Petersbure. 


| I MANUFACTURERS OF 


DIRECT CURRENT SLOW SPEED MULTIPOLAR GENERATORS AND MOTORS. 


These machines areconstructed with EXTERNAL ARMATURES. They Tare Proved remarkably efficient and economical. Used largely in American and £uropean Lighting and Railway Plants. Slow Speed 
machines made for direct connection, in sizes from 20 Horse-Power to 2,000 Horse-Power. 








ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE: 


Maximum Peripheral Speed of Armature with Slowest Engine Speed. Maximum Magnetic Effect. 
Shortest Possible Winding of Armature. Armatures Cannot Burn Out. 
Lowest Internal Resistance of Armature. Creat Compactness. 
Only 3 to 4 Volts Difference of Potential between Commutator Bars. Correct Mechanical Design. (The centrifugal force is counteracted effectively by the 
Createst Weight of Copper per Ampere of Current. inward pull of the internal field magnets.) 
reatest Radiating Surface Possible. Finest Quality o~ iron, excellent finish, absence of binding wire. 
In eight years’ continuous service not one armature has been replaced or repaired. Over 200,000 Horse-Power in use for Railway, Lighting and Motor Service. 


World’s Fair Diploma and Medal for BEST Direct-Connected Generator. 
MODERATE SPEED BIPOLAR GENERATORS AND MOTORS, With Siemens Drum Armatures, which are copied extensively in this country. We are building these machines in sizes from 


1 Horse-Power to 150 H -P 4 
a SEE OUR NEW CATALOGUES. CORRESPONDENCE SOLICITED. 


GENERAL OFFICES, MONADNOCK BUILDING, CHICAGO. 
SALES OFFICES, | 


| 
NEW YORK, A DENVER, 608 Boston Block. 
; CINCINNATI. Pecpding and ee ene SALT LAKE CITY, Knutsford Hotel Building. 
ST. LOUIS, Bank of Commerce Building. SAN FRANCISCO, 10 Front Street, 


MINNEAPOLIS, 249 Second Avenue, South. 


Electric Motors of all sizes, from 10 oz. in weight up. 
R PROD Motors for special }}urposes at short notice. 1896 Dis- | 
e count sheet ready for the trade. Trade uM a rk. ‘| 
M. R, Rodrigues, 1m” NVIhipple St., Brookiyn, N. Y. | 


COM™MUTATOR BARS. | 
DIXON’S PERFECT LUBRICATING GRAPHITE. 


rh Full particulars on request. 
© most M I Lubri t Known. 
, ‘Used Diy; or Mixes with Water, Oil or Grease, FOREST CITY ELECTRIC WORKS, 
NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. OLEIVELAND, O 
9 Ss 


An Interesting and Instructive Pamphlet 
z will be sent Free of Charge. | New York: 126 Liberty Street. 


JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 
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| DICKINSON ELECTRIC SUPPLY cO,, | sd Nass Street, New York, a 
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THE NEW AMERICAN TURBINE. 


We do not like to waste valuable advertising spaco with sUPERLATIVE 
ADJECTIVES descriptive of the NEW AMERICAN TURBINE. <‘She 
needs no ENCOMIUM.” She has stood the TEsT of TImx, likewise the Trst 
at- HOLYOKE, and on these two tests we rest our case, satisfied as to the 
verdict and judgment of the most critical and scientific. 





Embodying all the merits required in a turbine, which years of ex- 
perience and study havo enabled us to evolve, we present the NEW 


AMERICAN TURBINE as the AQME of PERFECTION for the 
development of electrical power. 





Pair of 22-inch New American Turbines, incased in iron 
with rope drive sheave, furnished the City of M 
under 80 feet head. 


flume, resting on steel I beams, State your requirements and send for certified copies of tests and our 
Arquette, Michigan, to operate illustrated catalogue. 


THE DAYTON GLOBE IRON WORKS CO., DAYTON, OHIO, U. S.A. 


THE NEW ENGLAND ENGINEERING C0, 


A. M. YOUNG, Prest. E. S. BREED, Sec’y. A. 0. SHEPARDSON, Treas. W. E. CRANE, M. E. W. G. MORSE, Supt. 


WATERBURY, CONN. 
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WE HAVE INSTALLED MORE CENTRAL STATIONS FOR ELECTRIC 
LIGHT AND POWER THAN ANY OTHER ENCINEERING COMPANY. 





REASONS WHY 


we always do the fair thine. 

Our Stations all pay dividends. 

Our patrons arc our best friends and adwertisers., 

wwe make a specialty of Central Stations and shorww, the ovwrners 
how to make them successful. 

Correspond with us. 





BUSINESS ESTABLISHED 1865. INCORPORATED 1892. 


The Connecticut Pipe Manufacturing Company, 


WE VT HAVEN, Cc I. 


THE ORIGINAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. 
_ ENGINEERS and CONTRACTORS for COMPLETE SUBWAYS. 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 


E. H. PHIPPS, Prest. GEO. O. RICHARDS, Seow. CHARLES WARD, Gen. Mer. 


WATER-POWER ROYCE & MAREAN, 


GOVERNED FOR ELECTRICAL WORK. DEALERS IN 


The limit of government of water-power is often determined by the design and construe 


i W 
tion of plant. Consult us if possible before completing your plans. Klectrical Cll Hes 
With REPLOCLE’S COMPOUND RECULATORS ve are prepared to undertak+ 4 
and guarantee the government of water-power for all purposes, including wD rte ape 
logle’s Electrical ana 
Plants. We make and sell all of Replog 
way, Power and Lighting 


a i t advice 
Zag Z Miike ea aygicsiinn Ur condin ut qoue patel vaste ate aol catumclers write cal’ | WROMINGTON: Ot. 
a Address all inquiries to 
MARK 4, I 
Uw THE REPLOGLE GOVERNOR WORKS, Akron, Ohio - 
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Pony TELEPHONE RECEIVERS. — 


HIS telephone receiver weighs only 6 ounces. The spool is 
wound with silk wire to the standard resistance of 75 ohms. 


The binding posts will not get loose. The shell of the receiver 
‘s of cast-steel and is strongly magnetized. The adjustment is rigid 
and will not become changed even by the greatest carelessness. 
It is a perfect working telephone receiver, and one that 
costs ten times as much will not work better. 
With suitable signal apparatus, this telephone receiver makes a 
complete telephone outfit, as it can be used as a transmitter and 


receiver combined. 


The price, as well as the instrument, is Bers 


small. We always make low prices on our spe- 
cialties, in order to make them up in quantities. 
Postage, if sent by mail, 8 cents extra. 
We make a number of different styles of telephone outfits, 
| suitable for every length of line. 
CUT FULL SIZE. Write us for anything needed in the electrical line, as we keep 





a large assortment for all requirements. 


MANHATTAN ELECTRICAL SUPPLY CO., 
. 82 CORTLANDT ST., NEW YORK. 


Mention ELecTRICAL REVIEW. 


SOLD ON THEIR MERITS. 


In placing this instrument on the market we take pleasure in stating that after a series of tests made 
by one of the largest railroad corporations in the United States, and by several of the best informed Telephone 
Experts in the country, we have been informed that our instruments far surpass any telephone now on the 


market, for the following reasons : 


64-page pamphlet free ; catalogue, 10 cents. 





Simplicity in Construction. 

Impossibility of Packing under any Conditions. 

Sensitiveness and Clearness of Articulation. 

Least Affected by Induction of any Instrument now on the 

Indestructibility—Will last a Lifetime with ordinary care, 
as effective after five years’ use as the day they were set up. 


A TEST OF THIS INSTRUMENT WILL PROVE EVERY CLAIM 
WE HAVE MADE FOR IT, AND WE SIMPLY ASK 
A TRIAL TO CONVINCE THE BUYER. 


For Prices and Discounts write to 


CONNECTICUT TELEPHONE AND ELECTRIC COMPANT 


MERIDEN, CONN. VU. S. A. 


CHICAGO OFFICE: 1965 LA SALLE STREET: 


Market. 
and will be 


No. 7.—Pateated Aug. 20, 1895, 


THE VIADUCT MANUFACTURING CO. 





| | 


| 
I 


HAS BEEN ESTABLISHED A QUARTER OF A GENTURY. 


TELEPHONES, + manuvacrunts 
MAGNETO BELLS, with or without the Arm-rest, 
SWITCHBOARDS, 

POWER GENERATORS, 

DISTRICT TELEGRAPH MESSENGER BOXES. 


EVERYTHING OF THE VERY BEST QUALITY. 


Send business card for catalogue and mention this paper. 








VIADUCT CO., - - Baltimore, Md. 
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F™ HUNHINGS” LONC-OISTANGE DUST TRARSMITTER 


LAND AND AMERICA, 





THE ORIGINAL PowpDER TRANSMIT 


TER and the only one adopted by the Ene 
Britain. You can shout in it or whis 


glish Post Office for public long-distance service all over Great 
per in it and get perfect articulation in either ca 


se. No limit to the distance they will work. 
Claim No. 1 of the « HWunnings”’ Patent “is in a tension regulator or means for varying the resistance in a telephone transmitter, 
finely divided conducting material in a loose and free state,” 


THE “HUNNINGS” DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant 
quantity of finely divided conducting material or dust, the movement of which varies the current. 


We are the only Manufacturers in the U. §. of the Celebrated ‘Hunnings” English Transmitter, 


200 Lara@r Excuanass ARE Now Usrne Our 


contact. Incorporated as a Portion of the Electric Circuit is a 


*“HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


fieference: Citizens’ Nat. Bank, Kokomo, Ind. 





KOKOMO, IND., U. S. A. 


TELEPHONE 


TELEGRAPH INSTRUMENTS 


We invite you all to write us for our Rock Bottom Prices 
on our Pulverized Carbon Transmitter Battery Telephones: 


also Telegraph Instruments, Burglar Alarms, Batteries, Wire, 
Motors, etc. 


We have just opened a new store with Electrical Supplies 
of every description. Send for Catalogue. 


Citizens’ Telephone Company, 
BALDWINS VILI1.§E, WMASss. 





TELEPNONES SUPPLIES. 


TONE 
le manufacturers of the celebrated KEYS 
Lene-Die Tae TELEPHONE, an instrument which has 
no superior. Write to us for Catulogue and prices. 


KEYSTONE TELEPHONE CO., PITTSBURGH, PA. THE AMERICAN BELL TELEPHONE COMPANY, 
125 MILK STREET, BOSTON, MASS. 


























) rs-Patent 
FaaR TELEPHONE AND ConsTRUCTION SupPLy Co NET PRICES to This Company owns Lette oe 
iA 342 Dearborn Street, Dealers and No. 463,569, granted to Emile erli ; 
ies a Electricians. November 17, (891, for a ohn 
i, telegraph and telephone, covering a 
We Manufacture an forms of microphone transmitters or 
Kinds of Telephones contact telephones. 





and Supplies at 
Wholesale Prices. 


natal Telephone Mig.Co. | T4e TEV EPHONE CONSTRUCTION COMPANY, gm. o\ acre tippius 


US hh) , 
TELEPHONES, SWITCHBOARDS, &c 37 FRANKFORT STREET, Weta TELEPHONES: 
> 9 e 

Send $6.00 for & sample 


- ELECTRICAL SUPPLIES 
Aimee TELEPHONE EXCHANGES, A stamp Mp ey EGTRIGCo, 9, 
Telephone with battery, receiver and trans- BU | [ DERS ~ END IAN US EL 
mitter complete; guara | 



















Ss 
EM For caTALOGUE ~—c MIANUS, CONN, 
nteed to work per- TIRE SYST . 
fectly on lines up to 500 feet. WRITE US FOR ESTIMATE ON INSTALLING EN 
F 





ieee and Offices, Richmond, Va, 
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is on ELECTRIC. LIGHT avo POWER DISTRIBUTION | 
STANDARD SYSTEMS. FACTORIES, MILLS AND MINES. | 
THE TESLA POLYPHASE ALTERNATING SYSTEM OF -FLECTRICAL | THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, ‘wi 1 | 
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LUMINUM!— ANOTHER NEW AND USEFUL ARTICLE FOR ELECTR LIGHTS, 
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‘ MORRISON SOUTHERN ELECTRIC C0. Mfrs., Hoen Building, Baltimon, Ma. 
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Central Section Insulator > 


This neu type of Seetion Insulator is one of 


our late improvements. It js strong, durable and 

















































































come in contact, therefore it wil] not rust or corrode 


arts after long exposure to the weather. Made for 
Can be attached to span wire without cutting. 


ORDERS 


eta ee 

NOR ALL RAILWAY SUPPLIES FILLED PROMPTLY FROM STOCK. 
a ee ee 
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for all Circuits......, so orem weetel oe Company, ‘ 
w Diehl Electric Frans | ic 
| a = 
8 2 . . \. 
Highly finished in Japan, Increased Efficiency, | 
Nickel, H. MPa Improved Mechanical Con- | 
: LE: Se / 4 a : 
Polished Brass and Beg : — 
Venetian Designs,  . isi inea 
a 2 me < == 561 Broadway, New York City. 


Z = Se 
Zjj7 HY 


For catalogues and price lists, address 


DIEHL MANUFACTURING COMPANY, ELIZABETHPORT. NJ, 
he, ARE ee ennetecatenieeesieet tieneatnenntnwnlcaimienaenineen-stichl ceseeaen 





128 Essex Street, Boston. | 
| 





TRADE MARK: 


“Chlovive @ CCumulator ”’ 


REGISTERED SEPTEMBER 11, 1804. 


The latest station to contract for a 


Storage Battery is the : “| 


CLAREMONT ELECTRIC LIGHT COMPANY, 


Claremont, New Hampshire. 


THE ELECTRIC STORAGE BATTERY CO., 
DREXEL BLDG., PHILADELPHIA, PA. 


BRANCH OFFICES: — 66 Broadway, New York; 15 First St., San Francisco, Cal.; 1543 Mar- 
quette Building, Chicago, Ill.; 333 Exchange Building, Boston, Mass.; 215 North 
Calvert St., Baltimore. Md. 


Storage Batteries for Trolley Regulation, 


Isolated Lighting and Power Plants, etc., etc, 


HE HOOVEN, OWENS & RENTSCHLER CO., =4%2=70*- 


























HAMILTON CORLISS ENGINES | LEAN EDISON BATTERY FAN OUTFIT. ; 
= eA tem we Catalogue a 
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Batteries. y= ===: 


= - 


EDISON MFG. co, ; 
[10 fast 23d St., New York. 
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| SIZES AND FOR ALL PURPOSES. 


FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL’* | 
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Hh) The latest and best work of Mr. Frank H. Ball. 
L Among the New Features Are: Automatic circulation 
i of oil through all bearings, without splashing of oil, 
Wt) | either inside or outside the engine; scientific 

I | counterbalancing; adjustable to conditions of foun- = wo” es mo 
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Pa ot 


Hi) | dation; new governor with last refinement of ee SS ee 


I performance, HORIZONTAL AND VERTICAL. 


ae MULTIPOLAR DYNAMOS AND MOTORS. are ae ere 


Special attention given to DIRECT-CONNECTED | las ALL & woop COMPA 

Wet ts | Lj WORK, with our AMERICAN-BALL ENCINE and NY 

AVIA EEL |. 6-POLE GENERATOR. Medium-Speed Side Crank J 
i} i | | and Vertical Engines with Spaulding’s Valve Cear. 15 CORTLANDT ST., NEW YORK. 

| | hii Don’t order until you have investigated our work. x 


ima FARADAY CARBON CO., 


AMERICAN ENGINE COMPANY, FLECTRIC LIGHT CARBONS 


BOUND BROOK, N. 
JEANNETTE, PA. 


cing ee eg eld ame 
THE NATIONAL FEED-WATER HEATER 


We i Pre-Eminent in Effectiveness and Durability. 
Over 300 Electric Stations Supplied. 
Over 700,000 Norse-~Power Sold in Ten Years. 


SOME OF THE BLBECTRICAL PLANTS SUPPLIED IN 1895: 


Ste rt 
i ee 











se horse-power, a Coast E. R. R. Co., Asbury Park, N. J. 500 horse-power, West End Street Railway Go., Bosten, Mass. 
100 ss orrington Electric Light Co., Torrington, Conn. 250 “ Hartford Street Railway Co.. Hartford, Conn. 
300 ue oe Falls E'ectric Co., N. Y. 200 a“ Ardsley Park Casino Co., Dobb's Ferry. N. Y. 
600 nae Francisco, Cal. 600 se Chicopee Electric Co,, Chicopee Falls. Mass. 
i} ont ‘ oston Electric Light Co. 300 “ Hlestue Light Plant, Rio Janeiro, Brazil. 
Hy | 00 7 Cottage City Light Co., Martha's Vineyard, Mass. 300 se Electric Light Plant, Buluwayo, South Africa. 
i | : ia Corning Street R. R. Co., Corning, N. ¥. 200 “ Elizabethtown Street and Power Co., Elizabethtown, N. J. 
| 300 es Boston Electric Light Go, 300 ss Baltimore, Md. 
i | on 7 New London Street Railway Co., New London, Conn. 600 “ Ba Ty Plainville Tramway Co... Bristol, Chr 
th | naa New London Street Railway Co., New London, Conn. 200 . South Middlesex R. R. Co., S» Framingham, Mass. 
th , = ; - Geneva Traction Co., Seneca Falls, N. Y. 400 ‘ Holyoke Street Railway Co. 
1} lege coal ok (e att 200 nf Moundsville Electrical Co., Moundsville, W. Va. 400 “ Holyoke Street Railway Co. 
t] al jam = 80 ‘i Wanamie, Penna. 400 “ Holyoke Street Railway Co. 
4 eri a inn “ Lehigh Traction Co., Hazelton, Penna. 1,500 se Holyoke Street Railway Co. 
ee oO . Deposit Electric Co., Deposit, N. Y. "250 “ Coney Island and Brooklyn R. R. Co., Brooklyn, N. Y. 
HiT ST 400 4 Hotel Royal Poinciana, Palm Beach Fla. 100 a Southern Railway Co. chmond, Va. 
Beat q my YN aD * Hotel Royal Poinciana, Palm Beach Fla. 500 “ Steinway Railway Co.. New York. 
ae camustiner “MW \ 1.60 “ Flatbush Gas Co., Br: oklyn N. Y. 150 <a Parkersburg Electric Light Co. Parkersburg, Penna. 
Hitt} iit = "200 “ Edison Illuminating Co., Alteona, Penna. 300 “ Wakefield & Stoneham R. R. Co., Wakefield, Mass. 
ei Ox '. U. S. Custom House Electric Plant, New York. 500 “ Essex Street Railway Co., Essex, Muss. 
2,000 ‘ Mee a Traction Co., Waterloo, N. Y. 250 si Essex Street Railway Co., Essex, Mass. 
est End Street Railway Co., Boston, Mass. 150 “ Crescent Electric Machine Cv. 
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By NEW LIAVEN, CONN: 


INCANDESCENT 


EE OO A 
OL 





-—— — =e 


vr 





LAMPS 


| | Hi QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 


ili Wy Monadnock Building, Ohicago. on ee ms usa 
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oe G LIFE. 
° FICIENCY. 
: MY. 
- ADAPTABILITY. 









NON-FREEZING. 
LABOR SAVING. 


ACTION. 
. FREEDOM FROM 





i and Price-List. We guarantee all our Cells. 


i MANUFACTURED BY 


4 ) THE GORDON-BURNHAM BATTERY C0., 


82 West Broadway, New York, 





- IT IS ABSOLUTELY 
FREE FROM LOCAL 


GASES AND ODORS 
- SUPERIOR GENERA. 
TION OF ENERGY. 
These Batteries are in use by the most prom- 


ti iment Telephone, Fire Alarm and Railway Com- 
ih panies of America. Send for descriptive Circular 
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TRADE MARK. 


FOR PERFECT CONS TRUCTION 


— vwsE — 










NEW ENGLAND A GENTS, 


T2-T& Padaral Street, Boston. 


Bottom Prices, 
Prompt Shipments. 


JEWELL BELTING COMPANY, 


TANNERS OF OAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 
HARTFORD, CONN. 







MAKERS OF AND DEALERS IN 


METAL-WORKING MACHINERY 


OF EVERY KIND. 


Universal and Plain Milling Machines, Drill Presses 
Screw Machines, Hand and Engine Lathes, Planers 
Turrct Lathes, Shapers, Gear Cutters, Die and Cutte 
Grinders, Tapping [achines, etc., etc. 


A COMPLETE LINE OF 
Special Bicycle Machinery. 


Write for catalogues and list of new and 


jp THE GARVIN MACHINE CO 


second-hand machinery for imme- 
diate delivery. 


fi y = 
N ae 2 
ie SCREW 
ZY 
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“28> sLOTTING SPRING & VARICK STS. NEW YORK. 
~ MACHINE 5 NORTH 7TH ST. PHILADBLPHIA, PA. 





‘| NOVELTY ELEcTRIG Go.., 


PHILADELPHIA, PA. 


Okonite Insulated Wires. 

Medbury Overhead Railway Material. 
Changeable Electric Headlights. 
Globe Metal Works’ Trolley Wheels. 
P & B Electrical Compounds. 
Perkins Incandescent Lamps. 


Agents for 


Schiff, Jordan & Co.’s Ship Cored Carbons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 





Electric Motors of all sizes. Also Punch and Die 
IEMIER PROD work. Send sample or drawing for estimate. High 
as grade only. 


R. Rodrigues, 17 wwhippie St., Brookiyn, N. Y. 


DIXON’S PERFECT LUBRICATING GRAPHITE. 


The most Marvelous Lubricant Know 
Used Dry, or Mixed with Water, Oil or Grease, 


NOT AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 


An Interesting and Instructive Pamphlet 
will be sent Free of Charge. 


JOS. DIXON CRUCIBLE CO. Jersey City, N. J. 






-«« ROLL DROP «« 


COM™MUTATOR BaARBs. 
Full particulars on request. 
FOREST CITY ELECTRIC WORKS, 


COLEVBLAND, O. 
New York: 126 Liberty Street. 





Interior Conduit#Okonite Wire 
PETTINGELL-ANDREWS COMPANY 


THE LEADING ELECTRICAL SUPPLY HOUSE. 
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Gable Lines, of 

ai Broadway and Third Avenue 

% “flas ours aeagireliag and West. ‘guicege. Cable Lines, anit a a and I 
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THE BRADY AUST-ARMS. 


a | oT. H. BRADY, New Britain, conn. 
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CONSTRUCTION 0 


CHICAGO, ILL., 


has steadfastly held out for high-grade telephone apparatus, and is being 
rewarded by demands for its apparatus to take the place of that of so-called 
competitors. The La Crosse, Wis., Telephone Co. have just purchased a 900 
capacity outfit to take the place of the “Kokomo,” which latter has failed to 
give satisfaction. The Globe Telephone Co., Winchester, Ky., have ordered a 
full equipment to be put in place of the “Kokomo” becauze the latter operated 
so poorly that patrons refused to pay rentals. 


The Wayne County Telephone Co. Fairfield, Ill, have purchased and 
installed a full “Western ” equipment to take the place of a so-called “ genuine 
Hunnings” outfit, which latter failed to work after a short use. 

The Richmond, Ky., Telephone Co. tried other apparatus which failed to 
operate satisfactorily, and speak highly for the Western, put in place of it. 

The Mutual Telephone Co., Petersburg, Va... changed a Mason-Maxwell 
equipment and are now happy with a 400 “Western” outfit. 


The Lynchburg, Va., Tel. Co. tried to get success out of other apparatus, 


and were put to large losses until a change was made to the “Western:” 500 
capacity of the latter being now operated there at a profit. 





Hundreds of similar cases may be cited affecting the apparatus of nearly 
all so-called competitors. 


Why waste money buying cheap apparatus, or dealing with concerns 
which misrepresent matters? 


Every Telephone Exchange in the United States using exclusively our 
apparatus is successful and profitable. 


~ WESTERN TELEPHONE CONSTRUCTION Co. 


250 SOUTH CLINTON STREET, - - CHICACo. 


NOTE —The U. S. Patent Office is equipped with our apparatus. 
ee 
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Pair of 22-inch New American Turbin 
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THE NEW AMERICAN TURBINE. 


We do not like to waste valuable advertising space with sUPERLATIVE 


ADJECTIVES descriptive of the NEW AMERICAN TURBINE. «She 
needs no ENCOMIUM.” 


She has stocd the TEst of TIME, likewise the TrEst 
at HoLYoxK®, and on 4] 


1ese two tests we rest our case, satisfied as to the 
verdict and judgment of the most critical and scientific. 
KMmbodying all the merits required in a turbine, which 
perience and study have enabled us to e 


AMERICAN TURBINE as the 


development of electrical power. 


years of ex- 
volve, we present the NEW 
“CME of PERFECTION for the 





: ‘bines, incased in iron 
with rope drive sheave, furnished the City of Marquette, Michigan, to operate 
under 80 feet head. 


flume, resting on steel I beams, State your requirements 


illustrated catalogue. 


THE DAYTON GLOBE IRON WORKS CO., DAYTON, OHIO, U. S. A. 


and send for certified : copies of tests and our 


Sentero dig oo 


A. M. YOUNG, Prest. E. S. BREED, Sec’y. 


THE NEW ENGLAND ENGINEERING CO, 





J 


W. G. MORSE, Supt. 


A. 0. SHEPARDSON, Treas. W. E. CRANE, M. E. 


WATERBURY, CONN. 





WE HAVE INSTALLED MORE CENTRAL STATIONS FOR ELECTRIC 


LIGHT AND POWER THAN ANY OTHER ENCINEERING COMPANY. 


Ss 


REASONS WHY=—=—=-_ 


we always do the fair thing. 
Our Stations all pay diwidends.,. 


Our patrons arc our best friends and adwertisers. 
VWWe make a specialty of Central Stations and show the owners 
Ihowy to make them successful. 


Correspond with us. 


eee 


INCORPORATED 1892. 
BUSINESS ESTABLISHED 18665. 


The Connecticut Pipe Manufacturing Company, 


WEVYT HAVEN, Cc Tr. 


THE ORIGINAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. 


BE. EH. PHIPPS, Prest. 





MARK A. REPLOGLE, 


bees 


ENGINEERS and CONTRACTORS for COMPLETE SUBWAYS. 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 


GEO. O. RICHARDS, Secy. CHARLES WARD, Gen. Mer. 


WATER-POWER ROYCE & MAREAN, 


GOVERNED FOR ELECTRICAL WORK. DEALERS IN 


The limit of government of water-power is often determined by the design and construe 
tion of a katt Consult us if possible before completing your plans. 


[ | | S I 
With REPLOCLE’S COMPOUND RECULATORS we are prepared to undertak? K GC lca Upp 165, 
the government of water-power for all purposes, including Electric Rai? 

oe Sar aaa Lighting Plants. We make and sell all of Replogle’s Electrical ae 

Rect icieat ogemces and other devices for the government of water-power. Expert a ai WASHINGTON. D. C. 
furnished on application. If results of your present system are not satisfactery, wri 

Address all inquiries to 





Chlef Encineer THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. 
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™ "HUNKINGS” LONG-DISTANCE DUST’ TRANSMITTER 


PATENTED IN ENGLAND AND AMERICA, 


THE ORIGINAL PowprER TRANSMITTER and the onl 
Britain. You can shout in i 


7" ee : fice for public long-distance service all over Great | 
or whisper in it and get perfe No limit to the distance they will work. 2 

Claim No. qt of the = IT unnings” Patent “is in a tension regulator or means for varying the resistance ina telephone transmitter, ‘ 
finely divided conducting material in a loose and free state.” * : 


THE “HUNNINGS” DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant contact. Incorporated as a Portion of the Electric Circuit is a 
quantity of finely divided conducting material or dust, the movement o0 


f which varies the current. 
We are the only Manufacturers in the U. 8. of the Celebrated ‘ Hunnings” English Transmitter, 


200 Larar Excuaners ARE Now Usrine Our 


y one adopted by the English Post O 
ct articulation in either case. 


‘“HUNNINGS” OuTFrr. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


Reference: Citizens’ Nat. Bank, Kokomo, Ind. 





ei iti ee iain nats all ce ge 
THE VIADUCT MANUFACTURING CO. 


HAS BEEN ESTABLISHED A QUARTER OF A CENTURY. 


TELEPHONES, IT MANUFACTURES 
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MAGNETO BELLS, with or withoutthe Arm-rest, |): 
SWITCHBOARDS, ze 
_ POWER GENERATORS, oe” 
DISTRICT TELEGRAPH MESSENGER BOXES, | Re il 
























































































| | TCM 


MTN 
Send business card for catalogue and mention this paper. = A | I nu 


VIADUCT CO., - - Baltimore, Md. 






































| 
TELEPHONES SUPPLIES. 


We are sole manufacturers of the celebrated KEYSTONE | 
LONC-DISTANCE TELEPHONE, an instrument which has i 
no superior. Write to us for Catalogue and prices. 


| | 
KEYSTONE TELEPHONE CO., PITTSBURGH, PA. THE AMERICAN BELL TELEPHONE COMPANY. 
125 MILK STREET, BOSTON, MASS. 


- 
. | 
Fame TELEPHONE AND ConsTRUCTION SupPLy Co NET PRICES to This Company. owns Letters<Patent . 


No. 463,569, granted to Emile Berliner 








—— 


in 342 Dearborn Street, Dealers and 
© Sei . ; 
Lhe 





CHICAGO, ILL. 





Electricians. November 1{7, {891, for a combined 
telegraph and telephone, covering all - 
We Manufacture all forms of microphone transmitters or 





Kinds of Telenhones contact telephones. 
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Mason-Manwell Telephone Mfg.Co. 


tottoatendtorsDauoee THE TELEPHONE CONSTRUCTION COMPANY, \GNETOP pELS 








POR CATALOGUE, ~—<¢ MIANUS, CONN, 
WRITE US FOR ESTIMATE ON INSTALLING ENTIRE SYSTEM. 


KINDS . x 

TELEPHONES, SWITCHBOARDS, &c. 37 FRANKFORT STREET, ede * TELEPHONES: 

T on $6.00 for a sample of our House | » Ff ELECTRICAL SUPPLIES 
elephone ith b : nd trans- | TELEPHONE EXCHANGES vA CQ 

ne sidiaatecs an Ca et Ns gene aes | BUILDE RS OF i > SEND STAMP Mian USELECTRIG Co, 5, 
*etly on lines up to 500 feet. | 


Factory and Offices, Richmond, Va, 
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2 ai Park Row, 


ee MORRISON SOUTHERN ELECTRIC  00., Mfrs., Hoon Building, Baltimore, a ) 
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MANUFACTURERS OF 


ean ELECTRIC LIGHT ano POWER DISTRIBUTION 





STANDARD ‘SYSTEM 


IN CITIES, FACTORIES, MILLS AND MINES. 


THE TESLA POLYPHASE “ALTERNATING. SYSTEM OF ELECTRICAL 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC 

_ MeaTiNG may BE OPERATED FROM HOE CIRCUITS. 

CHARLOTTE, e e. 3698 Caen Sire 
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“THE MOST DURABLE, ECONOMICAL AND 
EFFICIENT ON THE MARKET. 
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LF-SHAPE SHADE. 


ALUMINUM: ANOTHER NEW AND USEFUL ARTICLE FOR ELECTRIC LIGHTS, 
ve ‘TH 
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nterior Conduit « <, by the Central Electric Company, 


172- 7 SiS S : ° ee . 
73-175 Adams Street, Chicago, occupies a most prominent position in the art of interior 


OF ‘4 : 
i wiring. The , pee a ; 
INTERIOR S completeness of the system, extending as it does to the smallest detail neces- 






WIRING 





materials desig ik 
gned for this purpose, Like all other standard goods, it has been greatly com- 


plimented by its various imitators, However, the broad, fundamental patents covering the 


rocesses of manufacture prevent a ar 2 } aks 1 at 
p Pp near approach to the features wherein lie the strength and durability of insulation 


possessed by Interior Conduit. We carry thousands of feet of plain, brass and iron armored tubes in stock, with all 


necessary fittings, tools, etc., ready for immediate shipment. : 
Wholesale Electrical Supplies and Railway Material. — 


—————__ 
ee 


S = ny pasa ° Bo . . 
ary to perfect construction, makes it the most flexible, convenient and trustworthy of all 











NovELTy Eectric Go. 


Okonite Insulated Wires. 
Medbury Overhead Railway Material. Meee | 
_ ) Changeable Electric Headlights. TRADE Win — 
Agents for Globe Metal Works’ Trolley Wheels. FOR PERFECT CONSTRUCTION és 


P & B Electrical Compounds. oS 


“Perkins Incandescent Lamps Interior Gonduit#OkoniteWire 
Schiff, Jordan & Co.’s Ship Cored Carbons. | ¥ 


ELECTRICAL SUPPLIES OF EVERY KIND. | | P E I I N G E L L- A N D R E WS C 0 M P A NY : 
































SOLE NEW ENGLAND AGENTS, 


DIXON'S BELT DRESSING |; — 72-74 Federal Street, Boston. 


WE GUARANTEE Dixon's GeLT pRessinc ||| THE LEADING ELECTRICAL SUPPLY HOUSE. 


TO PREVENT SLIPPING AND TO PRESERVE THE 
Ounce SEND FOR CIRCULARS AND TESTI- 
LS. 


JOS. DIXON CRUCIBLE CO., JERSEY CITY, N. J. 


Bottom Prices. 
Prompt Shipments. 














Seer eee ae eee ST. LOUIS, American Central Building. a4 
CHICAGO. New ork Life Build; CHARLOTTE, N. C., 36-38 College St. 3 
TA ERAGE: ODL Gate eee, SYRACUSE, N. Y., Bastable Building. ae 
ea ee he ee SAN FRANCISCO, Mills Building. ) 
BUFFALO, Erie County Bank Building. WASHINGTON, D. C., 1333 F St. N. W. 
PHILADELPHIA, Girard Building. " 


ALLEGHENY, PA., Robinson Street. 


7 *\ EDISON BATTERY FAN OUTFIT, 












THE HOOVEN, OWENS & RENTSCHLER CO., "43:70" 


HAMILTON CORLISS ENGINES 
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EDISON MFG. CO, 
[10 East 23d St., New York. 


em SSS ; 
>. NS 
i =!) —_ 


= 


—_ 


— 








FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 


SIZES AND FOR ALL PURPOSES. 
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American-Ball Engines. The Ball & Wood Engin 


— (7 








\"\ = 








The latest and best work of Mr. Frank H. Ball. 
Among the New Features Are: Automatic circulation 
of oil through all bearings, without splashing of oil, 
either inside or outside the engine; scientific 
counterbalancing;, adjustable to conditions of foun- 


dation; new governor with last refinement of 


performance. HORIZONTAL AND VERTICAL. 


MULTIPOLAR DYNAMOS AND MOTORS. SIMPLE AND COMPOUND. 


Special attention given to DIRECT-CONNECTED HE | ! | ie 
WORK, with our AMERICAN-BALL ENCINE and & 00D COMPANY | 
6-POLE CENERATOR. Medium-Speed Side Crank | | ) I 


and Vertical Engines with Spaulding’s Valve Cear. | 15 CORTLANDT ST., NEW YORK. | 


Don’t order until you have investigated our work. 


FARADAY CARBON CO., | 


AMERICAN ENGINE COMPANY, = FLECTRIG LIGHT GARBOK 


OUND BROOK, N. 
JEANNETTE, PA. al 
Over 300 Electric Stations Supplied. 


1 
Over 700,000 Horse-Power Sold in Ten Years. | 
SOME OF THE ELECTRICAL PLANTS SUPPLIED IN 1896: | 
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Pre-Eminent in Effectiveness and Durability. 


1,000 horse-power, Atlantic Coast E. R. R. Co.; Asbury Park, N. J 500 h ilway C 
bs ’ 2 Eve Sv. 0.5 y IN. d- orse-power, West End Street Railwa Co.. Boston, Mass. 
on 5 Torrington Electric Light Co., Torrington, Conn. 250 e Hartford Street ted Co., Hartford, Conn. 
red "i ie. Falls E ectric Co., N. Y. 200 . Ardsley Park Casino Co., Dobb's Ferry, N. Y. 
600 - Bost a El Ee es 600 Chicopee Electric Co,, Chicopee Falls. Mass. 
a oston Electric Light Co. ; 300 Fe Electric Light Plent, Rio Janeiro, Brazil. 
400 : Cottage C:ty Light Co., Martha’s Vineyard, Mass. 300 - Electric Light Plant, Buluwayo, South Africa. = 
300 “ Sabato yada a ate on Corning, N. Y. 200 ” Elizabethtown Street and Power Co., Elizabethtown, NJ 
f ‘ iC LIBBY AO: 300 a Baltimore, Md. ' 
se - New London Street Railway Co., New London, Conn. 600 a Bristol Zz Plainville Tramway Co.. Bristol, Conn. 
“0 « New London Street Railway Co.. New London, Conn. 200 s South Middlesex R. R. Co., 8. Framingham, Mass. 
200 “ Geneva Traction Co., Seneca Falls, N.Y. 400 Mf Holyoke Street Railway Co. 
300 ‘ hearin Electrical Co., Moundsville, W. Va. 400 ¥ Holyoke Street Railway Co. 
- z uae. Penna. 400 . Holyoke Street Railway Co. 
100 “ ehigh Traction Co., Hazelton, Penna. 1,500 s Holyoke Street Railway Co. . 
200 i Deposit Electric Co., Deposit, N. Y. "050 uc Coney Island and Brooklyn R. R. Co., Brooklyn, N, Y. 
400 “ Hotel Royal Poinciana, Palm Beach Fla. 100 s Southern Railway Co., Richmond, Va. 
500 “ Eotel Hoval Poluciatis, Falm Bech Pit 500 ‘ Steinway Railway Co., New York. 
1,600 = Radi tbush Gas Co., Brooklyn N. Y. 150 . Parkersburg Electric Light Co., Parkersburg, Penna. - 
Ae co EE HORE Saou ienenie DIABE Rese 300 Re ehold & Stoneham R. R. Co., Wakefield, Nas 
1s a" a S. Custom House Electric Plant, New York. 500 “ Essex Street Railway Co., Essex, Mass. 
2,000 * we neva Traction Oo., Waterloo, N. Y- 250 ~: Essex Street Railway Co., Essex, Mass. 
est End Street Railway Co., Boston, Mass. 150 = Crescent Electric Machine Co. 
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Vv 
GORDON PRIMARY BATTERY Consolidated Telegraph & News Co. NEW YORK ELECTRICAL REPAIR SHOPS, 
, | 53-57 Park Place, NEW YORK, A. K. Warren & Co. 
Bm . 1. LONG LIFE. Contractors for and Manufacturers of! ,,.°°: ee Sern onmsetere), 
A 4 i oe ; 2. EHFFICIENCY. ELECTRO-MECHANICAL APPARATUS. ne ier ea eee ar peet 
DE = Ee a 3. ECONO MY. _ESTIMATES GIVEN ON ALL KINDS QF | Armatures, Commutators, Motors and Dynamos. 
4. ADAPTABILITY, FINE SHOP WORK. Engine Room and Electrical Supplies. 
A eu i a 5. IT IS ABSOLUTELY | ELECTRICAL INVENTIONS DEVELOPED. | mE DN OnE Sel Eraniln. 
Mi een tal! ull He \ F | : LABOR BeeEENG. | 
f Ale aaa ‘ VING. 
| ae al 0 SMCS MN PRED FROM LOCAL ALFRED F. MOORE, 
il si m ey MANUFACTURER OF 
: FROM 
». GASES AND ODORS INSULATED ELECTRIC WIRE 
. - FLEXIBLE D 
TION OF ENERGY. CORDS AND CABLES, 





200 and 202 North Third Street, PHILADELPHIA, PA, 


These Batteries are in use by the most prom- 
inent Telephone, Fire Alarm and Railway Com- 


panies of America. Send for descriptive Circular B A IX Ee R CS Cc © 
and Price-List. We guarantee all our Cells. 09 
| MANUFACTURED BY IMPORTERS, MELTERS AND REFINERS OF 
7 THE GORDON-BURNHAM BATTERY CO,. Pp LATININ 
82 West Broadway, err York, 408, 410, 412 and 414 N. J. R. E, Ave., NEWARK, N. J. > 


: avtieiieiaaiaiiaiaisaia Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 


< NEW YORK OFFICE: {21 LIBERTY STREET. > 


SOLAR CARBON & MANUFACTURING CO, 


——— MANUFACTURERS OF 


Electric Light Carbons—Soft-Cored and Sotid Carbon 
Brushes. Battery Carbons and Carbon 


Specialties. 








Joints-made absolutely tight and durable by 
PATENT CORRUGATED 


COPPER GASKETS. 


Furnished in all shapes and sizes for flanged 
PIPES, CYLINDERS, CHESTS, Etc.  Price- 
List and Sample free. 


U.S. MINERAL WOOL CO., 


2 Cortlandt Street, NEW YORK. Nui 
Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. ADDRESS 95 FIFTH AVENUE, PITTSBURGH, PA. 














JEWELL BELTING COMPANY, 
TANNERS OF OAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 
HARTFORD, CONN. 








ELECTRIC LIGHTING 
and POWER APPARATUS. 


BRUSH 


Three circults run from an 80-light , ELECTRIC CO 
Brush dynamo; maximum potential a5 
between two points on the circuits or 
dynamo not exceeding 1,500 Volts. 


This will be exhibited at the Brush CLEVEL ND 
exhibit at the Natlonal Exhibition In A 5 O. 


New York. Co and see It! 
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Re nee hir Avenue, Cable Lines, of 
Ha been adopted | as the STANDARD LIGHT by the aa Central Electric Line, 
Ne aie York City: the North and West peace Gans moran ke and By: ee ‘Pollan and : Wegner 
oe Columbus, 0., also by sixty of the most promingst nallwaye Aen E 
| Palace Car: Companies in the. United States. 


We has been the standard lightiog system in Europe Sra ce AUD EEIEAS Cid ie gtd 
oars in BE araApes the. United Aeate Boni Amery India 1 an ne ee a ee SR We 
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“veRicht AND HORIZONTAL SHAFTS. 
“Mpeetaly ftesigned and: Adapted for Bnet ving ea 


mu rie Lighting and Power Pals 
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THE BRADY MAST-ARMS. 


TH. BRADY, ! New y Britain, Gon. 
U.S. AL ; 


: Shh “Manufacturer at Maxt- “Armia Pole and} 
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(a ial —— ———— 
= : 
3 aie 


: ie Swinging Hoods, Howse Brecketa a ¢ ast Iron. 
pos - ether pis cinkties far. ‘Gopabenetion 

Werk. _ Wallogues and pre. faery 
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= Flange Pipe 
| THE LEHIGH VALLEY a 


GREOSOTING co. And Fittings, for 
ERTH AMBOY N. de { id We it 
Lhe eer een saoaerg: nwa is eam an a er 
| SRR i 


ow. B.o i OSTRANDER: & co... lee 

coat ied OEY STREET,» i Wy i 
eens -Manataciarara of 0500 

iS cece RPRAKING TURES, WHUTL ES 

ANNUNCIATORE. 

Giectrio and Manhaniont. Bella. | 


PAOTORY, 


=: De. Eaib. Ave, 
=e eaboei ss 





For ‘special | information 
| and ate. write: a 
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ab atl eather Salalogues, I i reference book af every thi ng electrical,’ ) 


METROPOLITAN Evectric CaMPANY, 
tad LETH AVENUE, CHICAGO. 
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~EPPINGER -& RUSSELL CO. CREOSOTING WORKS, | od 
“ @REOSOTED PILES AND TIM SER FURNISHED, ee : 


MANUMAL PUL, Rs or yur 


| VALENTINE. SUBWAY "ELECTRICAL CONDUIT. = 


LAKGUST rEARe TIN WORLD. 
WORKS: ONG ISLAND. Clry,. OFFICE: 66 BROAN STREET, Ne Mii 
; SuND vO CEROULAR, A ae 
asec, ‘ae 200 fot per month. Spar, ito et Joa rene Werte 













MAST-ARMS. 
nd Supply (0. utica, N.Y. _FREQUENCY 
soil 
A COMPLETE LINE OF OTHERS BEING SUPPLIED AS FAST AS THE 
me diate delivery | KNOTT APPARATUS C0,, os! ae Place, 
ee 
THE ONLY WATER-WHEEL GOVERNOR THAT GOVERNS. 


July 22, 1896 ELECTRICAL REVIEW wil 
> IRONCLAD FUSE BOX, 
Vi YJ ARC-KNIFE SWITCH 
|) HIGH. 
rite Us. Cet Our Discounts. 
oy Electrical Manufacturing 
I A, ution, ny. 
Ne ip THE GARVIN MACHINE C0... ror _Y- -R AY WORK 
S: a XN MAKERS OF AND DEALERS IN 
Sm METAL-WORKING MACHINERY 
Ae A. OF EVERY KIND. THE ONLY APPARATUS ON THE MARKET THAT WORKS 
a —s C i sr Machines, Hand and Engine Lathes, Planers, rae ee nee HEART. 
er Pe \ urret Lathes, Shapers, Gear Cutters, Die and Cutter 
PA cee faohies etrete. "MANY LEADING HOSPITALS ALREADY EQUIPPED: 
-» Special Bicycle Machinery. INSTRUMENTS CAN BE MADE. 
_ Write for padeinghee Maa Atek: of new and SEND FOR CATALOGUE. 
& SLOTTING SPRING & VARICK STS., NEW YORK. ener 
ciaeetin’ 1 Mae Eee PHILADELPELA, M4 Chemical, Microscopic and Physical i, 
WATERVILLE AND FAIRFIELD RAILWAY AND LIGHT CO, 
WATERVILLE, ME., January 18th, 1896. 


LOMBARD WATER-WHEEL GOVERNOR CO., 
BOSTON, MASs., 


Gentlemen: In regard to your Type C Governor, which is regulating for us our two Hercules Wheels, 
which give power to operate our light plant, street railroad and power generator, we are frank to admit that THE 
MACHINE DOES ITS WORK ADMIRABLY. We have no hesitancy in recommending it to those in want of a Governor. 


Yours truly, 
(Signed) I. C. LIBBY, 
President Waterville and Fairfield Railroad and Light Co. 


LOMBARD WATER-WHEEL GOVERNOR CO., nampsSitre sr., BOSTON, MASS. 


Wanted, Electric Bells. 


oO) MAKERS. 0of this kind of Electric Bells 
A a cg 
Mh ai Ih i 


please send address and price to: 


The Book for Wiremen, Electrical 


Engineers, Contractors, Constructing 
Engineers, Architects and Students. 
162 Pages. Illustrated. Price, $1.50. 


Sent to any address 
on receipt of price. 
Electrical Review Pub. Go., 
4{ Park Row, New York. iN 


The 


Diehl Eslectric E"*an Ss ["ie.. 


New 


14 SIZE. 


“EUROPEAN HOUSE” 


SV. TELEGRAMBYRANS ANNONSAFDELNING, 


Y 
= STOCKHOLM, SWEDEN. 








Increased Efficiency, 
Improved Mechanical Con- 
struction. 


Highly finished in Japan, 
Nickel, 

Polished Brass and 
Venetian Designs, 


Show Rooms, 
§61 Broadway, New York City. 
128 Essex Street, Boston. 


ELIZABETHPORT, N. J. 





For catalogues and price lists, addre 


DIEHL MANUFACTURING COMPANY, 
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THE NEW AMERICAN TURBINE. 


We do not like to waste yaluablo advertising space with sUPERLATIVE 
ADJECTIVES descriptive of the NEW AMERICAN TURBINE. ‘She 
needs no ENCoMIUM.” She has stood the Test of Tur, likewise the TEST 
at IIOLYOKE, and on these .two tests we rest our case, satisfied as to the 
verdict and judgment of the most critical and scientific. 

Kmbodying 


all the merits required in a turbine, which years of ex- 
perience and 


study have enabled us to evolve, we present the NEW 


AMERICAN TURBINE as the CML of PERFEOTION for the 
development of clectrical power. 





Pair of 22-inch New American Turbines, incased in iron flume, resting on steel I beams, State o 
with rope drive sheave, furnished the C 


our requirements and send for certificd copics of tests and our 
ity of Marquette, Michigan, to operate 
under 80 feet head. 


illustrated catalogue. 


THE DAYTON GLOBE IRON WORKS CO, DAYTON, OHIO. U.S. A. 
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WE HAVE INSTALLED MORE CENTRAL STATIONS FOR ELECTRIC oe 











. . ay ek 
Sop gk se ad 
"lab fat 
LICHT AND POWER THAN ANY OTHER ENCINEERING COMPANY. a 
4 
4 
REASONS WHY—=—-_~ aed 
wwe always do the fair thine. . Fee as’ 
Our Stations all paw dividends. “¥ 
Our patrons arc our best friends and adwertisers. “a 
We make a specialty of Central Stations and show the owners ~~ vt 
Ihowy to make them successful. wy 
Correspond with us. 
BUSINESS ESTABLISHED 18665. INOORPORATED 1809, 


The Connecticut Pipe Manufacturing Company, 


THE ORIGINAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. 7, 
ENGINEERS and CONTRACTORS for COMPLETE SUBWAYS. ta 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 


e ® 
E. H PHIPPS Prest GEO. O. RICHARDS, Seow. CHARLES WW ARI >, Gom Mor 
93 9 s 


WATER-POWER _ROYCE & MAREAN, 


GOVERNED FOR ELECTRICAL WORK. DEALERS IN) 


The limit of government of water-power is often determined by the design and construe 


a @ 

before completing your plans. 

f plant. Consult us if possible "a 

iin ‘with REPLOCLE’S COMPOUND RECULATORS we are prepared to Saati 4 
the government of water-power for all purposes, including Electric Ra | 

ia naa Lighting Plants. We make and sell all of Replogle’s Electrical ane 

way, rowera 


t of water-power. Expert advic: HINGTON D C 
rs and other devices for the governmen : : 
fu Bree a crite If results of your present system are not satisfactery, write vu 
urnis ° 
Address all inquiries to 


THE REPLOGLE GOVERNOR WORKS, Akron, Ohio 
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1 H is Si elephant receiver  eighe’ aye B ounces. AE 
z wound with. silk Aire | 1. the standard” ‘resistance of 78 ohms, 





fi a SE ap he bine posts will: not pet loose, “The: shell of the receiver 

beset ee oe Pcs seek ‘and is strongly magnetized: The adjustment is rigid, | 

ieee Z oe and syll ot hhecore changed even by the aes 6 carelessness. Lee | 

fl = Ss “itisa perfect working telephone receiver, and one t ‘that c 
pluie” AE : “costs ten times as qmuch will aot wark better 20 A 

Re | : Wid saitable, signal: apparatus, Lbis: telephone, receiver” makes a e : 
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nels Simplicity. in Construction. PSE U a ere 
: _ Impossibility of Packing under any ‘Conditions, 
! Sensitiveness. and Clearness. of. Articulation. = 
Least Affected by Induction of any Instrument now on the ee 
Indestructibility—Wilt last. a Lifetime: with. ordinary care, and wil = 
as effective after. five years’ use as ‘the day they were set UP. 3 
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He A TEST OF THIS INSTRUMENT WILL PROVE a ae 
A ; WE HAVE MADE FOR IT, AND WE. ‘SIMPLY. OSA, 
a A TRIAL TO. CONVINCE THE BUYER. ee 
‘| : | For Prices and Discounts write to” 3 i 


GONNEGTIGUT TELEPHONE AND ELECTRIC COME - § 


MERIDEN, ‘CONN,., U. Ss: FA. 
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eS“ HURNINGS” LONG-DISTANGE DUST TRENSHIT'ER 


PA’TENTED IN ENGLAND AND AMERICA, 


es Peg ona Powprr TRANSMITTER and the only one adopted by the English Post Office for public long-distance service all over Great 
ain. ou can shout in it or whisper in it and &et perfect articulation in either case. No limit to the distance they will work. 
Claim No. 1 


ie of the ** IT wnnings” Patent “is in a tension regulator or means for varying 
finely divided conducting material in a loose and free state.” 


THE “HUNNINGS” DUST TRANSMITTER ~ 


Does not depend upon variable 
quantity of finely divided cond 


the resistance in a telephone transmitter, 


pressure between electrodes in constant contact. 


5 Incorporated as a Portion of the Electric Circuit is a 
ucting material or dust, the movement o 


f which varies the current. 
We are the only Manufacturers in the UV. S. of the Celebrated ‘“ Hunnings ” 


200 Larar EXCHANGES ARE Now Usrne Our 


English Transmitter, 


‘““HUNNINGS” Ovurtrrt. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


Reference: Citizens? Nat. Bank, Kokomo, Ind. 





KOKOMO, IND., U. S.A. 


ett cinnitig side 
THE VIADUCT MANUFACTURING CO 


HAS BEEN ESTABLISHED A QUARTER OF A CENTURY. 


TELEPHONES,” “*"orsore 
MAGNETO BELLS, with or without the Arm-rest, 
\) SWITCHBOARDS, 

">. POWER GENERATORS, 
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I DISTRICT TELEGRAP H MESSENGER BOXES. HAA Wea 


Th 
1 NV TAN | 
EVERYTHING OF THE VERY BEST- QUALITY. 0) TI 
AMM ea 
Send business card for catalogue and mention this paper. je Cl a 


VIADUCT CO., - - Baltimore, Md. 
ia a a i 
| 
JTELEPNONES * SUPPLIES. 
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We are sole manufacturers of the celebrated KEYSTONE 
LONC-DISTANCE TELEPHONE, an instrument which has 
no superior. Write to us for Catalogue and prices. 





. REYSTONE TELEPHONE CO., PITTSBURGH, PA. THE AMERICAN BELL TELEPHONE (‘OMPANY. 


















125 MILK STREET, BOSTON, MASS. 
= Ea TELEPHONE AND ConstRUCTION SupPLy Co NET PRICES to This Company owns Letters-Patent 
i ae acinoane Dealer $ and | No. 463,569, granted to Emile Berliner 
Electricians. November (7, 1891, for a combined 
telegraph and telephone, covering all. 
We Manufacture all forms of microphone transmitters or 
| sr Kinds of Telephones contact telephones. 
: as 


> and Supplies at 


Mason-Maxwell T elephone Mfg.Co. 


teacimtatbactnse THE TELEPHONE CONSTRUCTION COMPANY, gm. Mscst Beis 


TELEPHONES, SWITCHBOARDS, &e. 37 FRANKFORT STREET, | eter TELEPHONES: 
Send $6.00 for a 


m™ - ELECTRICAL SUPPLIES 
| Telephone sith tee sample of our House TELEPHONE EXCHANGES | i a Mo TRIGCD; 5. 
nitte complete; guarantocd to mae! BUILDERS OF Bs Minor ccrRicCee 


ect] FoR CATALOGUE | ~—¢ MIANUS, CONN, 
see RE Se teats WRITE US FOR ESTIMATE ON INSTALLING ENTIRE SYSTEM. 















Factory and Offices, Richmond, Va, 
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(ah : ‘The latest and best work of Mr. Frank H. Ball. 
it. Among the New Features Are: Automatic circulation 
of oil through all bearings, without splashing of oil, 
either inside or outside the engine; scientific 
counterbalancing, adjustable to conditions of foun- 
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dation; new governor with last refinement of 


performance. HORIZONTAL AND VERTICAL. 


MULTIPOLAR DYNAMOS AND MOTORS. HMPLE ARE CORCEORS, 


Special attention given to DIRECT-CONNECTED HE | | i 
WORK, with our AMERICAN-BALL ENCINE and l& 000 COMPANY | 
J 


6-POLE CENERATOR. Medium-Speed Side Crank 
15 CORTLANDT ST., NEW YORK 


and Vertical Engines with Spaulding’s Valve Cear. 
Don’t order until you have investigated our work. 7 


oo FARADAY CARBON CO., | 


AMERICAN ENGINE COMPANY, FLECTDIC LIGHT CARBON 


BOUND BROO N. 
JEANNETTE, PA. 


THE NATIONAL FEED-WATER THEATER 


Pre-Eminent in Effectiveness and Durability. 
ni Over 300 Electric Stations Supplied. 
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ie Over 700,000 Norse-~Power Sold in Ten Years. 
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eer “ , | 1,000 horse-power, Atlantic Coast E. R. R. Co Asbury Park, N. J 
| i. p . _R. R. Co., ; idk 500 horse-power, West End Street Railway Co., Boston, Mass. 
ie et mn aan ‘i LSet Electric Light Co., Torrington, Conn. 250 R Hartford Street eaulvay, Co.. Hartford, Conn. 
300 ‘ S oy oe nec Co., N. Y. 200 “ Ardsley Park Casino Co., Dobb’s Ferry, N. Y. 
oe : Sea a 600 “. Chicopee Electric Co,, Chicopee Falls, Mass. | 
pe a ae n as ric Light Co. ; 300 * Electric Light Plant, Rio Janeiro, Brazil. — 
| 7 200 is Co Be ity Light Co., Martha’s Vineyard, Mass. 300 ve Electric Light Plant, Buluwayo, South Africa. 
| =u -—asaueeh 300 + orning Street R. R. Co., Corning, N. Y. 200 s Elizabethtown Street and Power Co,, Elizabethtown, NJ 
| eee en | Boston Electric Light Co. 300 “ Balti Md 
: 600 x New London Street Rail C tistol < Plain 
ae . 4 a Ne ailway Co., New London, Conn, 600 eS Bristol Plainville Tramway Co., Bristol, Conn. 
| ———S 80 ‘i ew London Street Railway Co., New London, Conn. 200 " South Middlesex R. R. Co., 8. Framingham, Mass. 
| cae ii 2a —* . Geneva Traction Co., Seneca Falls, N.Y. 400 5 Holyoke Street Railway Co. 
Hen) joo a pee: Electrical Co., Moundsville, W. Va. 400 Y Holyoke Street Railway Co. ea 
Hie ee Ue By ncr oF “ Lehi hr eae 400 a Holyoke Street Railway Co. 
sl eM MN ds, 100 se gh Traction Co., Hazelton, Penna. 1,500 a Holyoke Street Railway Co. 
“CHE a Se AE RTI 200 “ Deere Electric Co., Deposit, N. Y, "250 cy Coney Island and Brooklyn R. R. Co., Brooklyn, N. ¥. 
aT a % Boel Royal Poinciana, Palm Beach Fla. 100 as Southern Railway Co. Richmond, Va. 
\\ me rs aes Ueto Poinciana, Palm Beach Fla. 500 “ Steinway Railway Co., New York. 
1,600 “a % “ ush Gas Co., Brooklyn N. Y. 150 a Parkersburg Electric Light Co., Parkersburg, Penna: 
\i 200 “ USC Illuminating Co., Altoona, Penna. 300 ss Wakefield & Stoneham R. R. Co., Wakefield, Mass. 
: . §. Custom House Electric Plant, New York. “ ‘lway Co., Essex, Mass. 
= i 125 Geneva Traction Co., Waterloo, N. Y ni Essex Street Sper ae ae ena Mass 
\ a a ’ . . 4s © Ss . 
West End Street Railway Co., Boston, Mass. 50 “ Rasox Street eo Machine Co. 
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p Ri Consolidated Telegraph & News Co. | NEW YORK ELECTRICAL REPAIR SHOPS, 
PRIMARY BATTERY 








93-57 Park Place, NEW YORK, A. K. Warren & Co. 
- LONG LIFE. 












FREE FROM LOCAL 
ACTION. 

FREEDOM FROM 
GASES AND ODORS 

SUPERIOR GENERA. 
TION OF ENERGY, 


These Batteries are in use by 
| iment Telephone, Fire Alarm 
|| panies of America. Send 


| and Price-List. 


© 





the most prom- 
and Railway Com- 
for descriptive Circular 
We guarantee all our Cells. 








(A. K. Warren & J. R. STEERs, Proprietors), 
Contractors for and Manufacturers of 16 


Que 5 GREENWICH STREET, NEW YORK. 
; 7 | t : 2. EFFICIENCY. ELECTRO-MECHANICAL APPARATUS, Renate i 
Se = ieee — = a se. ECO NO MY. ESTIMATES GIVEN ON ALL KINDS OF - Armatures, Commutators, Motors and Dynamos. 
mest . mn 4. ADAPTABILITY. FINE SHOP WORK. . Ce eee ee oe maple 
ne, o- IT IS ABSOLUTELY | €LECTRICAL INVENTIONS DEVELOPED. | 
| vt : NON-FREEZING. . 
a Excels in e LABOR SAVING. 


ALFRED FEF. MOORE, 


MANUFACTURER OF 


INSULATED ELEGTRIG WIRE 


EXIBLE CORDS AND CABLES, 
200 and 202 North Third Street, PHILADELPHIA, PA. 


BAKER & Co. 


| IMPORTERS, MELTERS AND REFINERS OF 
THE GORDON-BURNHAM BATTERY C0., E 1 a» / WS WY I) NI 
82 West Broadway ’ New York, | oe 408, 410, 412 and 414 N. it Ave., NEWARK, N. J. 9 


PMU Platinum in sheet and wire, all sizes, and any degree of hardness, Scrap and native Platinum purchased 


< NEW YORK OFFICE: {21 LIBERTY STREET. be 
Joints made absolutely tight and durable by 


SOLAR CARBON & MANUFACTURING CO,, 


MANUFACTURERS OF 


Electric Light Carbons—Soft-Cored and Sotid Carbon 
Brushes. Battery Carbons and Carbon 


| Specialties. 
ADDRESS 95 FIFTH AVENUE, 


MANUFACTURED BY 
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Furnished in all shapes and sizes for flanged 
PIPES, CYLINDERS, CHESTS, Etc. Price- 
List and Sample free. 


U.S. MINERAL WOOL CO., 


Lilia 2 Cortlandt Street, NEW YORK. SE \ 
Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. 
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ELEGTRIG LIGHTING ame 
and POWER APPARATUS. 





Three circuits run from an ce 
Brush dynamo; maximum potentia 
between two points on the Be ea 
dynamo not exceeding 1,500 Volts. 


ELECTRIC CoO., 
CLEVELAND, O. 
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1 EPPINGER & RUSSELL C0. CREOSOTING WORKS. | 
i CREOSOTED PILES Ane TIMBER FURNISHED. 


MANUFACTURERS oF THE 


VALENTINE SUBWAY ELECTRICAL CONDUIT. 
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Electric Railroads. 


A very High-Grade Compound. Fully Guaranteed and Endorsed hy the Highest Experts, a 
Has had a THOROUGH and PRACTICAL TEST ao 


WRITE FOR PARTICULARS. Sac iat 
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STERLING SUPPLY & MANUFACTURING COMPANY. “al 
97 BANK STREET, - - - - NEW YORK =. 
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TELEPHONES SUPPLIES. 


We are sole manufacturers of the celebrated KEYSTONE ! 
LONC-DISTANCE TELEPHONE, an instrument which has ; 
no superior. Write to us for Catulogue and prices. ! 


KEYSTONE TELEPHONE CO.. PITTSBURGH, PA. [HE AMERICAN BELL TELEPHONE (JOMPANY. 
125 MILK STREET, BOSTON, MASS. 
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Send $6.00 for a sample of our House 
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On lines up to 500 feet. WRITE US FOR ESTIMATE ON INSTALLING ENTIRE SYSTEM. | 
Factory and Offices, Richmond, Va, 
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ALACTRICAL REVIEW Vol. 29—No. ¢ 
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A CASE OF 


1G TO 1 


WUrHowotT POLITICS. 








The United States Government grew tired of paying the Bell Company exorbitant rates for 
poor service. The Interior Department (including the Patent Office) investigated the telephone 
situation. An expert committee made thorough examination of the patents and exhaustive tests of 
the efficiency of various telephones and telephone apparatus. This resulted in the adoption of the 
system of the 


WESTERN TELEPHONE CONSTRUCTION COMPANY 


although the price for their apparatus was almost double that of the next highest bidder. 
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The United States Patent Office, Pension Building, Geological Survey and other buildings 
in Washington were supplied with a service over four times in extent of that formerly supplied by the 
Bell Company; yet the economy was so great that the system almost saved its cost the first year, and 
now the cost per annum is less than one-quarter of what was paid the Bell Company for less than 
one-quarter the service. Thus the value of the WssTERN service and that of the Bell are as 


1G TO 1. 


LOOK AT THE FOLLOWING FACTS: 
The two largest independent telephone exchanges in the United States are 


using our system and apparatus exclusively. These are at Richmond, Va., and Fort 
Wayne, Ind. 


At Richmond, Va., a “Standard” telephone company were in negotiation, but the Richmond 
people, upon investigation, found that their hope of success compelled the use of WESTERN apparatus. 
There are two Western telephones in actual operation in Richmond to every one “ Kokomo” in 
operation at Grand Rapids, Mich., proving false the claims of Kokomo—Am. Fl. Tel. Co. We think 
the latter should try to make the 500 telephones and the switchboard at Grand Rapids work satis- 
factorily before bragging about it. 


We assert that the switchboard will require changing before satisfactory operation will obtain. 


The La Crosse, Wis., Telephone Company have just purchased a 900 capacity WESTERN outfit 
to replace the ‘‘ Kokomo,” which failed to give satisfaction. 


ints The Globe Telephone Company, Winchester, Ky., have ordered a complete WESTERN equip- 


ment to replace the ‘‘ Kokomo.” Their patrons refused to pay rentals for the poor service of the 
latter. 


The Wayne County Telephone Company, Fairfield, Il., installed our equipment throughout 
to replace the so-called ‘“ Genuine Hunnings,” which failed to work. 


The Richmond, Ky., Telephone Company had to come to the WesreRN apparatus, having 
failed to get satisfaction from others. 


The Mutual Telephone Company, Petersburgh, Va., threw out a Mason-Maxwell equipment, 
and are now happy with a 400 Wesrern outfit. 


The Lynchburg, Va., Telephone Company were put to great losses by using poor apparatus, 
until they put in a 500 Western outfit. 


The Rushville, Ind., Telephone Company tried cheap apparatus, and although it ‘came high,” 











, { : ; 


| 
. 
W ° . , : it i 
put ESTERN switchboards in place of the Kokomo” outfit. The latter is for sale at 75 cents per el i 
Trop. a" | 
‘ 4 at W 
| The Chariton, Ia., Telephone Company refused to pay for the unsatisfactory Strowger Auto- nig 
matic switches, and it was necessary to replace them with our old Fisk type switchboard. wie ds 


‘el va 
The Sanderson & Tennile Telephone Company, of Sanderson, Ga., tried other telephone | ang 
apparatus misrepresented as “the best,” but found nothing so satisfactory as the Wesrmrn. Parr: 


At Shelbyville, Ill. exchange, we replaced cheap apparatus. 


Messrs. Hay & Goodhue, Bradford, Vt., have learned by experience that good apparatus is okt ‘ 


cheapest in the end, and are now putting Wesrrrn Grants in place of other apparatus. They have re a 
tried every style on the market, ae? aa 


The Northwestern Telephone and Construction Company, of Charles City, Ia., were misled into 
adopting apparatus which was represented as ‘the best.” They changed their entire Central 
Office system and nearly all Telephones to Western, and say they wish it was all Wrsrmry. 


E. H. Martin Telephone Company, Webster City, Ia., tried “National” and several other an es 
makes of apparatus. After considerable expense and trouble a change was made to WrsrEry. tyes 


The Manhattan Oil Company, Lima, O., tried ‘‘ West” and other apparatus, but only gained ? Tatas 
satisfaction by paying our prices for good instruments, the others displaced proving “not worth the See 
freight.” al Oh 

Armour & Company, of Chicago, found it desirable to discard a “ Kokomo-Hunnings” outfit Reoer 
and put Wesrern in place, getting great satisfaction out of the latter. 


The Hanover, Pa., Telephone Company when negotiating to begin with thought that our es 9 
apparatus was costly, so they tried Gilliland switchboards and several kinds of telephones. These bee 
failing, they purchased a “ Viaduct ” switchboard and a lot of “ Viaduct” telephones, which also ie . 
proved so unsatisfactory that the patrons refused to pay rentals. General Manager O’Neill then | Be ms 
decided to buy a first-class outfit and end his troubles. So they purchased Wusrern switchboards and ! 
telephones to replace the others, and their success was immediately marked by a large and profitable me 
increase of business with “ perfect satisfaction.” ae 

The McKeesport, Pa., Telephone Company tried for a time to get along with Keystone Tele- 
phones and Utica switchboards. This apparatus gave so much trouble that a change was made, and 
a 400 WesTERN equipment installed. The result proved most satisfactory to patrons and a large and 
profitable increase to that company. 


The Enosburg Telephone Company, Enosburg Falls, Vt., tried cheap telephone apparatus, but 
are now satisfied to buy Wusrern at a fair price. 


a ee a 
Hundreds of similar cases could be cited, 


We have at present a large line of telephones which were displaced as above stated. These 
telephones have been “ rerigged,” and may be used for private-line work, and will be sold cheap. 
We will not guarantee them, although every one is in better condition and worth more than when 
furnished by the concerns that sold them. Among the lot are “ Manhattan,” “De veau,” “ National,”’ aot 
“Standard,” ‘* Phenix,” ‘ Missouri” (St. Louis), ‘‘ Viaduct,” ‘ Keystone,” ‘‘ Hunnings,” ““M. & B.” i Poe 
et al. . 





CAUTION.—We buy specially prepared carbon of the largest carbon works in the world; 
while others are making cheap carbon and buying parts and assembling cheap apparatus, we are busy 
manufacturing complete telephones to a greater extent than all competitors combined, 


WHY NOT PROFIT BY THE EXPERIENCE OF OTHERS? 


Start right by buying WesrerN apparatus at: the beginning, but if you have started wrong, 
follow the example of the above-mentioned parties. 


THE WESTERN TELEPHONE CONSTRUCTION CO,, 


OFFICES AND FACTORY, 250 to 254 S. CLINTON ST., CHICAGO, ILL. 
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JEWELL BELTING COMPANY. 
TANNERS OF OAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTIN G, 


HARTFORD, CONN. 
EPPINGER & RUSSELL C0. CREOSOTING WORKS, SOLAR CARBON & MANUFACTURING C0,, 


DEAD OIL OF COAL TAR PROC 
CREOSOTED PILES =S AND TIMBER FURNISHED, —— MANUFACTURERS oF 


MANUFACTURERS OF THE 


VALENTINE SUBWAY _ ELECTRICAL CONDUIT. Electric Light Carbons—Soft-Cored and Sotid Cana 
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THE WORLD. Brushes. Battery Carbons and Carbon 
WORKS: LONG ISLAND | city. OFFICE: 66 BROAD hs 
SEND FOR CIRCULAR STREET, N, Y, Specialties. 


Oapacity. 1,500,000 feet per month. 


Oylinders. 100 feet long. ADDRESS 95 FIFTH AVENUE, PITTSBURGH, PA, 


THE NEW ENGLAND ENGINEERING CO, 


A. M. YOUNG, Prest. E. S. BREED, Sec’y. A. 0. SHEPARDSON, Treas. 





W. E. CRANE, M. E. W. 6. = Supt. age 


WATERBURY, CONN. 


¥ _ <a 





WE HAVE INSTALLED MORE CENTRAL STATIONS FOR ELECTRIC 
LIGHT AND POWER THAN ANY OTHER ENCINEERING COMPANY. 
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Our Stations all pay dividends, 


Our patrons are our best friends and adwertisers. 
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we make a specialty of Central Stations anda show the owners ; a .3 
Ihowy to make them successful. 
Correspomd with us. 
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BUSINESS ESTABLISHED 1865. INCORPORATED 1899. 


The Connecticut Pipe Manufacturing Company, = 
THE ORIGINAL PATENTEES and Manufacturers of CEMENT- LINED DUCTS. ma 
ENGINEERS and CONTRACTORS for COMPLETE SUBWAYS. 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 


E. H,. PHIPPS, Prest. GEO. O. RICHARDS, Seow. CHARLES WARD, Gen. Mer. 


WATER-POWER ROYCE & MAREAN, 


GOVERNED FOR ELECTRICAL WORK. DEALERS IN 





limit of government of water-power is often determined by the design and construge 


a a 
The 
tion of plant. Consult us if possible before completing your plans. Klectrical ll las 
With REPLOCLE’S COMPOUND REGULATORS we are prepared to undertake 4 
and guarantee the government of water-power for all purposes, including Electric Rait- 
way, Power and Lighting Plants. We make and sell all of Replogle’s Electrical ana 

, ; 


Mechanical Governors and other devices for the government of water-power. Expert advice WASHINGTON D C 
furnished on application. If results of your present system are not satisfactery, write vu» : ‘ - 


a mao, THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. 
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™ HONNTNGS” LONG-DISTHAGE DUST TRANSMITTER 


NTED IN ENGLAND AND AMERICA, 
THE ORIGINAL PowDER TRANSMITTER and 
Britain. You can shout in it or whisper in it and g 


Claim No. 1 of the « Hunnings” 
finely divided conducting material in a loose and 


the only one adopted by the En 


glish Post Office for public long-distance service all over Great 
et perfect articulation in either ca 


se. No limit to the distance they will work. 
Patent ‘is in a tension regulator or means for var 
free state.” 


THE “HUNNINGS” DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant 
quantity of finely divided conducting material or dust, the movement 


ying the resistance in a telephone transmitter, 


contact. Incorporated as a Portion of the Electric Circuit is a 
of which varies the current. 


We are the only Manufacturers in the U.S. of the Celebrated ‘‘Hunnings” English Transmitter. 


200 Large ExcHanaEs ARE Now Usina Our ‘‘ Hunninas” OuTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


Reference: Citizens’ Nat. Bank, Kokomo, Ind. 
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KOKOMO, IND., U. S. A. 


a ee a 


il 
SWITCHBOARDS, Ze 
VIADUCT CO., - - Baltimore,Md. ee 


HAS BEEN ESTABLISHED A QUARTER OF A CENTURY. 
POWER GENERATORS, eo 
no superior. Write to us for Catalogue and prices. 


TELEPHONES, IT MANUFACTURES Cie - 

MAGNETO BELLS, with or withoutthe Arm-rest, | _( ! 

DISTRICT TELEGRAPH MESSENGER BOXES. i F 
TELEPHONES SUPPLIES. 4 
KEYSTONE TELEPHONE CO., PITTSBURGH, PA. THE AMERICAN BELL TELEPHONE (OMPANY, 
{25 MILK STREET, BOSTON, MASS. 
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FARR TELEPHONE AND CoSTRUCTION SupPLY Co NET PRICES to This Company owns Letters-Patent | 1 
an. lon Dealers and No. 463,569, granted to Emile Berliner 
hin Electricians. November 17, 1891, for a combined 

telegraph and telephone, covering all ol 

We Manufacture all forms of microphone transmitters or i a 

Kinds of Telephones contact telephones. i 

and Supplies at a 

Wholesale Prices, a 

ay 

{ 

0 

WESTERN TELEPHONE GONSTRUGTION GO. ‘| 

T HONES AND SW a 

I u A tus. 1 

Largest TEL EPR Apparatus, Exclusively, in the United States. The United States Patent Office Use our Apparatus | 
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house Electic 


stig ou EIU 
PY rTSBURG, PA. 


MANUFACTURERS | OF 


STANDARD SYSTEMS. FOR ELECTRIC LIGHT AND POWER DISTRIBUTION 


iN CITIES, FACTORIES, MILLS AND MINES. 


THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL | THE WESTINGHOUSE ELECTRIC ‘cum WHICH IS 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE pom a ae: AND 
GATING MAY BE OPERATED FROM SAME CIRCUITS, EFFIC! FT. 


PreTSBURG, Wy Re Builiiagy OHA RLOTTE, N.C. 26-88 Colleze Street, 


| SYRACUSE, N, ¥.. Rastable Building, 
res AUF PSI, Erie ¢ ounty Bank Gnitding. MEA NE! 
Peat a ‘New a Ph naldiie S eae Sint res sie SS WARHINGTON, Building Btreet, N 
pei ee She cau Contre : ‘ 
PAROS. WASH: 105 Pentlt: Tih Bitnaet. For x Ca ls dante ‘ent s Sone Ottawa, eS tees Mes ! 














NAPE SHADE. 


The shape of this half shade. is: Pe dwt. Bey, aback: the pranatnet pomiitis light The new 
used iin. be furnished whet desired. 


mieh mare beautiful in egtect and 3 w Breaimeat of aluminum, | 


WT ttnass o 


| Hehed Pathe obekesy or 
¥ } qe TAPAShed prec watolale, potinhed imatdn, oF pot yar 
ey ith The bow nee GE Geknse Aliuvinam, called slivereen fiat a, 


WN BEEP ES as ENCES BR PRICES. 
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Greemxyion catered Wineame8 mtree 
Saent eae to 2S So atia CMs tor Mtroot: 
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EGTRIG WIRING,” 


Ore SELE TiRe cE 


ARCHITECTS, UNDERWRITERS, AND THE OWNERS OF BUILDINGS, 
BY RUSSELL ROGGE. 
PRICE, a = > =. mes ae 





$2 So. 


nee BLECTRICAL. RES V7 LE WwW’ . 
ii Park Row, 


The Painter-Morrison Push Button fs Switch 


PATENTED DECEMBER g2, Isp. 


7 
ip 
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a 
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a ieean ce iguis awiteh, is whaulittely the only Pash Switels wiry Unie ourbet combining aimipitelty of eatistrantion with perfection 
ae nf mechanism, Ms | 7 
ASS OTe ape atively fire nid damp proak,, siden ae, Vosvsee Deing yor nin. 

Phe ¥ Can. he Wired Wikbout taking apart, Saving time wind by bur. ; 
“Pie fvistikagy yihate vida he made 4.0 huiraontae with other decurations ait the rHein, and need aut ‘ba pst on till all other 
aie) is tunw, 41 f 

They are positively. Warne arching. 

They CAG te phigod by erotns find easily sicGessible in all thete parts. 

The buttetia dicts hy: the touch whethee on -or-alt, Pikes sees, 

They are ABA) W tHe “brass, nicleod or wrojs per Tnee plates, and al ‘pita ane . inte rehaurenble, The Switeb is 1- ampere, 


Dunble- Pate: 
a oe fee, $2, 00. A. sane Cart. charge for any apeetud finish desived. 


bee wORRIGON SOUTHERN ELECTRIC oc, Mfrs., Hoen  Puilding Baltimore, Ma, 3 
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a NEW AND USEFUL ARTICLE FOR ELECTRIC LIGHTS, 


co o Iv — ea IN ve by =. * 

CHAPTER 1. a aera : CHAPTER Y. m 

: Fao uotion-=Tuaulation—Anstogies The Hee al Units. . (es tae eae ea } YHo- Notional & te of Reis for Blestric. Wirinige 0. cease: yh ype gets? Be +f 

“Chiss A: Ceutral SINUS chao as ak oe aN cs Cae wee ees SHU ENE TA | 

ie ets ae at Ha b— Fhe Heating Ettect of the {) marriy i Woss of Bartek | | (hiss 6 High 4984 usta Rimieinibesc cdeccyss is svc eay Waren Sect poodte seattle 4 
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| : CHAPTER U1. A SUNNY te Sat "eR Tae a : | geen eevee RS NA srs 

" ats ‘gf Diateiialion--The tie Systemi—The Multipt fi “uote TT peipwulie | ieee aca ACI: Cee kate Ss ree eee Sa A a RM cee ee 

Agfa tS AON i Fee Wire: Bystorn . Lb d RANE CERI AMO Ree eC EA i fise E. Paleo Thay y sy, ey ga tesa as eset nes ae oe 

: Bret ‘CHAPTER RIV an * a Me ye , ; Chie Fy HALON Misvellancous, Teen Eee ESE EET ee ee tees 
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THE NATIONAL FEED-WATER HEATER, 


Pre-Eminent in Effectiveness and Durability. 


Over 300 Electric Stations Supplied. 
Over 700,000 Norse-Power Sold in Ten Years. Lon 


Ee OF THE BLECTRICAL PLANTS SUPPLIED IN 18985: 
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SOM 
power, Atlantic Coast E. R. R. Co., Asbury Park, N. J. 500 horse-power, West End Street Railway Co., Boston, Mass, 
1,000 horse-power, forington Electric Light Co., Torrington, Conn. 250 : Hartford Street Railway Co., Hartford, Conn, 

100 , Little Falls Electric Co., N. Y. 200 a Ardsley Park Casino Co., Dobb's Ferry, N. Y. 
300 “ San Francisco, Cal. 600 % Chicopee Electric Co,, Chicopee Falls, Mass, 
600 “ Boston Electric Light Co. 300 Electric Light Plant, Rio Janeiro, Brazil. 
200 ss Cottage City Light Co., Martha's Vineyard, Mass. 300 fe Electric Light Plant, Buluwayo, South Africa. 
400 os Corning Street R. R. Co., Corning, N.Y. an 4“ Elizabethtown Street and Power Co., Hllzabethtown, N, J, 
300 e Boston Electric Light Co. 300 Baltimore, Md. 
600 vx New London Street Railway Co., New London, Conn. 600 . Bristol Plainville Tramway Co., Bristol, Conn, 
300 s New London Street Railway Co., New London, Conn. 200 a South Middlesex R. R. Co., S. Framingham, Mass, 

80 “ Geneva Traction Co., Seneca Falls, N. ee 400 x Holyoke Street Railway Co. 
200 ey Moundsville Electrical Co., Moundsville, W. Va. 400 os Holyoke Street Railway Co. 
300 4“ Wanamie, Penna. 400 ss Holyoke Street Railway Co. 

25 . Lehigh Traction Co., Hazelton, Penna. 1,500 cE Holyoke Street Railway Co. 

100 % Deposit Electric Co., Deposit. N. Y. 250 Coney Island and Brooklyn R. R. Co., Brooklyn, N, Y. 
200 Hotel Royal Poinciana, Palm Beach Fla. 100 m8 Southern Railway Co., Richmond, Va. 
400 “ Hotel Royal Poinciana, Palm Beach Fla. 500 2 Steinway Railway Co., New York. 
500 aS Flatbush Gas Co., Br: oklyn N. Y. 150 ‘4 Parkersburg Electric Light Co., Parkersbur,, Penna. 

1,600 : Edison Illuminating Co., Altoona, Penna. 300 o Wakefield & Stoneham R. R. Co., Wakefield, Mass. 
200 U. S. Custom House Electric Plant, New York. 500 ms Essex Street Railway Co., Essex, Mass. (; 
125 a Geneva Traction Co., Waterloo, N. Y. 250 Essex Street Railway Co., Essex, Mass. 
150 on Crescent Electric Machine Co. 


* West End Street Railway Co., Boston, Mass, 


THE NATIONAL PIPE BENDING C0, ‘*° “"X=xe"HATEX, cons 
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Diehl Electric Fans" = 


yEW 


The 
New 





— =o 


Increased Efficiency, . 
Improved Mechanical Cor- 
Strliction. 


Highly finished in Japan, 
Nickel, 

Polished Brass and 
Venetian Designs. 





Show Rooms, 
561 Broadway, New York City. 
128 Essex Street, Boston. 
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For catalogues and price lists, address : 


DIEHL MANUFACTURING COMPANY, ELIZABETHPORT, N. J. 


er eae 


12 PINTSGH GAS LIGHTING SYSTEM 


Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
New York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 
of Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 
Palace Car Companies in the United States. 

It has been the standard lighting system in Europe for many years, and is applied to 70,000 
cars in Europe, the United States, South America, India and Australia. 


For particulars, address 


THE SAFETY GAR HEATING LIGHTING COMPANY 


160 Broadway, Newvy York- ‘wy 
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THE S. K. G. SYSTEM. 


A COMPLETE SYSTEM FOR 
Long-Distance Transmission. Central Station Distribution, 
Mill and Factory Equipment. 





Generators will be wound and suaranteed for an electro=-motive force as high as 


10,000 VOLTS. 


Correspondence Solicited. 


STANLEY ELECTRIC MANUFACTURING vb, 


PITTSFIELD, MASS., U. S. A. 


BRANCH OFFICES: 
Equitable Building. CHICAGO, 
39 Cortlandt Street. SAN FRANCISCO, 
ANDERSON, S. C. 


The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 
and sale of the S. K. C. System in Canada. 


1821-18ss. 














BOSTON, 305 Dearborn Street. 
NEW YORK, 


- 106 Market Street. 








Joints [Made Absolutely Tight and Durable by 


/ Mori, Yast & Ul COPPER 


OFFICES, 222 & 224 SOUTH THIRD STREET 


PHILADELPHIA. | : G A S K E TS ° 


MANUFACTURERS OF 


BOILER TUBES, 

| WROUCHT IRON 

| PIPE AND FITTINGS, 
] ELECTRIC RAILWAY 




















d 
AND Furnished in all shapes and sizes for Flanged PIPES, CYLINDERS, ee 


CHESTS, Etc. Price-List and Sample Free. oe 
pg |U: 5: MINERAL WOOL CO, s 
Sf [In PO 2 Cortlandt St., New York. ie | 
Pascal ina) Works, iat Iron Works, debonair r | 





se 
° : Knowles Mfg. Co., Cleveland, O., Western Agents. ’ 
PHILADELPHIA, PA. NEW CASTLE, DEL. OMT E , o 
EUROPEAN REPRESENTATIVE : 


ROBERT W. BLACKWELL, 39 VICTORIA ST., WESTMINSTER, LONDON, S. W. 
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enorme av 


Yok 20-No,y 


Beam tt a ‘ole made s slatity ght Land « durale oe Pee 


Me Nt o oRBU SHIED 


Hiei hue Sele : sented all shapes snd ties tee oe 4 : 
; ea) sa! Hl PIPES, CYLINDERS, CHESTS, Fie. -Price- 4 





The jarest a heat work of Mr. 
Amon : the New Feature 





of off ‘through all bearings; without splashing of oil, ue | 


either. inside or outside the engine} scientific 


dation; new governor with | last refinement of 


ae Re pie 
We. also build a full line of 


; Don’t order until you | have e investigated our work. 


AMERICAN ENGINE SOMPANY, 


HORIZONTAL AND VERTICAL. 


SIMPLE AND COMPOUND. 


bes BALL & WOOD COMPANY 


15 CORTLANDT st. NEW YORK 



















Frank H, ‘Ball. ee 


ve DY MAST-ARMS. = ee 


sg Are: ‘Automatic circulation ig 


bie to conditions: of foun-— 


: _ Swinging Foods, House Brackets and C 
cS other, Speohultive for: ee ast | [ron aera 





sige and Sanipie free, - 


US. MINERAL WOOL C0, 


at a Gertionss Street, © NEW YORK. 


Bouin & Knowles we © Co Clenetand, Oy Western agen 


T. H. BAAD TY Kew Ree conn, = 3 


Wanufacturer oF ‘wcone’ Asean Pale and 


Work. Catalogues  aenil Prices pure 
ninhed crt “application, re, 


pan 


"Flange Pipe 























‘PHE LEHIGH VALLEY. a 


WORKS, PERTH AMBOY, NM. J. 


‘earret bed Lumber, Underground Condnita, be: Fi ae 
Telegraph Poles, Piling end Tics furnished, UE tie ance ite 
ie “For special Information 
+t 


| and. “prices, wote to. 





OW. “R. OSTRANDER & &6., 
22 DEY STREET,. 
Manhtac 


. __- FAOTORY, 
F De Ealb Ave., 


» Pipe &Steel! Co, 








"Sarat, 





General Milling, 


————AND—— 


TOOL WORK. | 


add: Meavier, Pad wi 
ee T remeron i 
WRITS ost % 





Of AGE Kinds é 


8G - MACHINERY 
Always in Stock. 


SPRING & ‘YARICK ATS. NEW YORE 








No. 18 Milling Machine. — 





FARADAY CARBON CO., 


ELEGTRIG LIGHT GRRBOKS, 


JEANNETTE, PA. 





2 on Steam and ve ; : 


SPEAKING et invite: : - 
3 _-Bieosrie oe "Mechanical Ba Betis. The Ad dy ston i . : 


| et eS” Cincinnati, QO 
ee THIS MACHINE: is specially adapted to 
BOUND BROOK, N. J.| 
UGH MANUFACTURING, SOBBING, } 


- = as Re Tauern aereral other snes and. atyles, Liehter | angie 
tick saab en ate Be 


“astrated ‘Catalogue, Phatos and Pee | nae idee 


NEW andSECOND-HAND 


THE GARVIN MACHINE 00. 


1 NORTE PEST “PHILA, 


eae aa a a TS a8 iB : Siete = = = oe 





MULTIPOLAR OYNAMOS: AND MOTORS. 5 |GREOSOTING 0. ‘And Fittings, for s 
ices tte, Boome 196 and 117, 1 Broadway, } 
Spesial attention given: to DIRECT- .CONNECTED we 
WORK, with our AMERICAN-BALL ENGINE and | 
6-POLE GENERATOR. “Medium-Speed Side Crank ds 
and Vertical Engines with: Spaulding’ s Valve ae S 





Lie I i 
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WE ARE THE PEOPLE 


referred to in a published letter as 
type of Babcock & Wilcox Boiler. 


BETTER SEND TO US FOR SPECIFICATION AND SEE. 


THAYER & COMPANY, Inc. 


Tremont Building, BOSTON, [1IASS. 
Drexel Building, PHILADELPHIA, PA. 
NEW YORK CITY. a 






building an AN’TIOQUATED 





Taylor Building, 39 Cortlandt Street, 








TRADE MARK: 


“Chlovive Accumulator” 


REGISTERED SEPTEMBER 11, 1804, 


The latest company to adopt the Storage Battery is the 


PHILADELPHIA EDISON COMPANY, 


in whose station 


CHLORIDE ACCUMULATORS 


of 2,000,000 watt hours Capacity are being installed. 


THE ELECTRIC STORAGE BATTERY CO., 
DREXEL BLDG., PHILADELPHIA, PA. 





Branco OFFICES:—66 Broadway, New York; 15 First St., San Francisco, Cal.; 1543 Mar- 


92 State Street, Boston, Mass.; 215 North Calvert 





INCANDESCENT 


quette Building, Chicago, IIl.; 


QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 
rE: Ee VCeEYVvE ELECTRIC CO.., 
Monadnock Building, OCOhicazgo. - - = _ Cleveland, Ohio. 











SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA, 


Siemens & Nalske: Berlin, Gharlottenbure, Wienna, St. Petersbure. 


MANUFACTURERS OF 


DIRECT CURRENT SLOW SPEED MULTIPOLAR GENERATORS AND MOTORS. 


These machines are constructed with EXTERNAL ARMATURES. They have proved remarkably efficient and economical. Used largely in American and £uropean Lighting and Railway Plants. Slow Speed 


machines made for direct connection, in sizes from 20 Horse-Power to 2,000 Horse-Power. 


ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE: 


Maximum Magnetic Effect. 

Armatures Cannot Burn Out. 

Creat Compactness. 

Correct Mechanical Design. (The centrifugal force is counteracted effectively by the 
inward pull of the internal field magnets.) 


Maximum Peripheral Speed of Armature with Slowest Engine Speed. 
L ortest Possible Winding of Armature. 
owest Internal Resistance of Armature. 
ee oe volte Difference of Potential between, Commutator Bars. 
es eight of Copper per Ampere of Current. : 
Createst Radiating girhias Bennie Finest Quality o” Jron, excellent finish, absence of binding wire, 
In eight years’ continuous service not one armature has been replaced or repaired. Over 200,000 Horse-Power in use for Railway, Lighting and Motor Service. 
World’s Fair Diploma and Medal for BEST Direct-Connected Generator. 


MODERATE SPEED BIPOLAR GENERATORS AND MOTORS, With Siemens Drum Armatures, which are copied extensively in this country. We are building these machines in sizes from 
orse-Power to 150 Horse-Power. 
SEE OUR NEW CATALOCUES. CORRESPONDENCE SOLICITED. 


GENERAL OFFICES, MONADNOCK BUILDING, CHICAGO. 


SALES OFFICES s 


NEW YORK, American Surety Building and 136 Liberty St. SEES Meer MOALT 
CINCINNATI, Perin Building. 
ST. LOUIS, Bank of Commerce Building. 


LAKE CITY, Knutsford Hotel Building. 
SAN FRANCISCO, 10 Front Street, 


MINNEAPOLIS, 249 Second Avenue, South. 
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JEWELL BELTING COMPANY, 
TANNERS OF OAK BELTING -EATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTIN G, 


HARTFORD, CONN. 
EPPINGER & ASE, cacao works, SOLAR CARBON & MANUFACTURING C6, 


_ GREOSOTED PILES AND a vnows AMBER FURNISHED. Foe ra ae ere 


VALENTINE SUBWAY E _ ELECTRICAL CONDUIT. Electric Light Saciieie Hateciaas and Solid Carbon 


Brushes. Battery Carbons and Carbon 
WORKS: LONG ISLAND. CITY. 








“oFFicE: 66 BROAD STREET, N. Y, 


Specialties. 
SEND FOR CIRC 


Capacity, 1,500,000 feet per month. 


Cylinders, 100 feet long. | ADDRESS 95 FIFTH AVENUE, PITTSBURGH, PA. 


THE NEW ENGLAND ENGINEERING CO, 


(. M. YOUNG, Prest. E. S. BREED, Sec’y. 





A. 0. SHEPARDSON, Treas. W. E. CRANE, M. E. 


WATERBURY, CONN. 


W. 6. La Supt. 





WE HAVE INSTALLED MORE CENTRAL STATIONS FOR ELECTRIC 
LICHT AND POWER THAN ANY OTHER ENCINEERING COMPANY. 





REASONS WHY 


Wwe always do the fair thing. 
Our Stations all pay dividends. 


Our patrons are our best friends and adwertisers. 


VWWe tmake a specialty of Central Stations and show the owners 


howe to make them successful. 
Correspond with us. 





BUSINESS ESTABLISHED 18685. INCORPORATED 1892. 


ihe Connecticut Pipe Manufacturing Company, 


WEVYT HAVEN, Cc ir. 


HE ORIGINAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. 
ENGINEERS and CONTRACTORS for COMPLETE SUBWAYS. _ 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 


ve EX. PHIPPS, Prest. GEO. O. RICHARDS, Seoy. CHARLES WARD, Gen Mer 


WATER-POWER __sROYCE & MAREAN, 


GOVERNED FOR ELECTRICAL WORK. | DEALERS IN 


limit of government of water r is often determined by the design and construe@ 


a a 
tion or clenk Consult us if possible be selon 4 coms ie your plans : Klectrical Cll Hes 
With LE’S crated RECULATORS we are prepared to undertake 
and Ga ata te government of water-power for all purposes, including leer fehl § 
way, Power ane Lighting Plants. We make and sell all ‘of Re eplogle 


Mechanical Governors and other devices for the government of water-power. Expert eae oe WASHINGTON D C 
furnished on accile ation. If results ai your present system are not satisfactery, write us» | - _ ; 


Address all inquiries to 


THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. 
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Simplicity in Construstion. ANT See Se ee | 
_ Impossibility of Packing under any. Conditions. eee aS gh Se 3 
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“For Prices and Discounts write to 


-oNNESTCUT TELEPHONE AND ELECTRIC coven, 


MERIDEN, CONN,, or Ss. x 


ii ; Avice 4| hs ' ‘ i ‘A : / : a : : : i 4 7: = aa at a a : gad eee S a : fase 7 5 f : rs 
een a | Ee Ni AER Wien per eT pak Palen Aa i vem EMP hiccopesras 2a ts iret ee tales | CHICAGO OFPKBICE: 2 LA SALLE STREET. et i pe 
‘ : ; 


‘The Power of. a | Word. 


PA ME Shas | SS te ri HE pow er. of we - single’ word ie Dina Tia bia 
AN | : : E lectrical Review, “new von. uh a0) I ; ‘wonderful, sand there. are Me ae eee: Jeeta Len a nd 


= ees = de ok ‘thonght,. : Bako ‘tho: vot 
ee HS ine: Whon ‘you ink fe 


Bits St | + HANO, oe does” not me “manifold 
. ee | : 





= = ey ee ee 


. aie : 2 ae ae ~ * = te =. =: a iz . 
alee a - - = , tae - = == _ i So te = ae = ti — = + = < 0 
= SS — r = - : - > a Sr eee 2 > - See aie ee an S= a 7 : 
> Tn Be TL te - ? = 2 ; [re = S : s r = =" a i” r a pe IF . -—— —— : 3 : = : = — 7 = =.= ey en s a = 
; = a a + : ee r a : , 4 s ea —*- _ a = 7 —~- a a al * 
; ae aay 2 es F ‘ ; z : 3 ee . 7 = : = - = F a 4 
rm fe 7 _s nll = a - ie: = a en : ss Se —— a ee oe _ ae it = 4 a —— — = . 2 od a, et ee Pra 
- 7 ; a ne = = : i -- . —— Z a : ; : = Satie ey a : es SS. 5 a 
: = = = : 7 A " Pani: - = eS et C. = = = = = a a ee = — =e" a —— = = = 21 : 
>. L aa ag r es — ee . ieee pee ee oe = —— - eS a . SS _ Sp oe ee a == = r c= aS — 5 ° oe 4 - = ag -— rea ee hed z 
2 = 5 . = ange By = 7 ¥, Se ee = = mia - = Ee ag Sen = - . rete ee > = ae = = — = — od come iB 
» = a - = ‘ = a Sze aioe a =a > == = = a SS Se ; : : an a = a : 4 
= =, 7 * a ; Se ee ee _—— = a ee ee = ee = a a = - = ee ts =P a ee se. a = apr: ae = f = 7 eet ER = 
7 cs 7 — = ar ne ort ng mi —" a - 2 ‘ e a ee —it 4 caer v _— = ee = “ie — ey ” eel a . r ~ = os a - aa a a a co io a rons ta r ms 
2 : a eS ee a os wis La = — = ~ Sa a - =a + = = i a 7 ot ES 
i 7 Ajay eS = -l-* = ee ee — = See SS —* r - Sea. = ee : —= * 2 = = = : =. = = ~ sm >= dl fF + 
we ae 5 - a>: - =o ee — ee a a ee a F Pa al a = eS ge rm i — é re _ + 5 = , mm i Pas 7 eis + - a 
r ae = oie a = = z r ?-.- =. i aap —— aS a ee oe : = -. — = = * * . te ; 
= . = >; = =< : - E = : = = ~~ oy . A 1 
= : _ F = ==." - : = *— Tg eh ee = 7 _ a == - Ss ie el 7 
a © ; : mL * = “5 ‘ a ———S a | E - - -: * 
Lae - So : ‘ ; o ‘ , , . = — ey * ie) a 
—. S = 7 = ee s : — a : + = 5 
? es wae of z 





—— a : 
: ; 









Hee ALL TELEPHONE Boo KS. 


RoR SALE iY 





Pa eta 


words swagontingg a ‘whole train ||) 


ee 


. ewe 
a a 
ee 






| Sig hee | 


Ps s dugtenlt 2 or SREY. 








at 


se 


= 
at 


3 | cunhietion invoice an ays a 
ch o ihe _pilcondt Abwel to. you ? at ef A mr cana and anaes PE Syme 
he Lene BEF: setoeg 


ame —_itfice Orde sis 


ep 4 L ‘ : dé medi entirely uth 
ae aed 





ell, perce 
a ee ee ce 
= 





ee eS ety le 
SSS ee 
= = -™ 


(commuratron wr oe Oh 1 doe ‘eurtainly: 40. most people. 


be 
7. 


Me FOREST CITY, ELECTRIC. works, 
Pcurants Seth CLEVELAND, oe 


os nay os ~ ‘ 126 a y Street, | = oe A PHIL P Hh NO & m — = ca at : ao 


. a a de DE 
Si 





Ses TF 


s 


va mot ie 
a ct Fe 


ry i eee 
a rt ur in P 
AN al AL aL a tell ul] edi ae 


eg bo 
7 


fe 


16 re 
AP ite ae 
. firs dalla a 
M = = 
oe adigp hd a ba. 
EAL ee eS py 
Te i tes 


tat 
Sat ee 
erty 


ee 


Bi be laggy ig, lt Ng a el ll i eh 
fra a = : = 


— a —— 


— August 12, 1896 HLECTRICAT, REV LHW 


WESTERN TELEPHONE GONSTRUCTION Co. 


| ICAGO, Ta 


TELEPHONES AND SWITCHBOARDS 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. The United States Patent Office Use our Apparatus, 


™"HONAINGS” LONC-DISTANGE DUST TRAKSMITTER 


NTED IN ENGLAND AND AMERICA, 








Wa THE ORIGINAL PowDER TRANSMITTER and the only one adopted by the English Post Office for public long-distance service all over Great 
Britain. You can shout in it or whisper in it and get perfect articulation in either ca 


se.- No limit to the distance they will work. 
Claim No. Tt of the “ Hunnings”’ Patent « is in a tension regulator or means for varying the resistance in a telephone transmitter, 
finely divided conducting material in a loose and free State.” . 


THE “HUNNINGS” DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant 


Si contact. Incorporated as a Portion of the Electric Circuit is a 
quantity of finely divided conducting material or dust, the movement o 


f which varies the current. 


We are the only Manufacturers in the U.S. of the Celebrated ‘‘Hunnings” English Transmitter. 


200 Lanark ExcHanass ARE Now Usine Ovur “ Hunninas” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


Reference: Citizens’ Nat. Bank, Kokomo, Ind. 





| pore S IND., ms s. A- 
THE VIADUCT MANUFACTURING CO. 


HAS BEEN ESTABLISHED A QUARTER OF A CENTURY. 


TELEPHONES, "so" 
MAGNETO BELLS, with or without the Arm-rest, 
SWITCHBOARDS, 

POWER GENERATORS, ( 
DISTRICT TELEGRAPH MESSENGER BOXES, ||, 
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Send business card for catalogue and mention this paper. 


VIADUCT CO., - = Baltimore, Md. 





























TELEPHONES *°SUPPLIES. 


We are sole manufacturers of the celebrated KEYSTONE 
ONC-DISTANCE TELEPHONE, an instrument which has 
© superior. Write to us for Catulogue and prices. 


EYSTONE TELEPHONE CO.. PITTSBURGH. PA. THE AMERICAN BELL TELEPHONE (}OMPANY, 
125 MILK STREET, BOSTON, MASS. 








AND CONSTRUCTION SUPPLY Co. NET PRICES to This Company owns Letters-Patent 
ay Dealers and No. 463,569, granted to Emile Berliner 








Electricians. November 17, 1891, for a combined 
telegraph and telephone, covering all 
We Manufacture au forms of microphone transmitters or 


Kinds of Telephones contact telephones. 
and Supplies at 
Wholesale Prices. 





= > r= 
ha a ee 


<= "> _~ = 3-— yo eet hey re : 

= —- : : 7 nal 

— Severn tree tame Sen — ee —~e — — = ae . 
-~" - = = 3 


—_ es: 


ede (4 


: : 
SSS SS 


. ony ai ae Py 
pe > ¢ 4 
oa Reet st a PP et 
- t — = 


oe a 








co 


? * Serta 
= c + a df 
a - nb ee 
= "Ss a gels 
ako = en: St pk =: pl 2 
= een a ee = at =e 
aaa a 
ae {ile f ai ir! lereeicisienih ants |r A 
1 ? bid ok ued aad sty 
i 





en alomidi tr 
er ee 1 
zat Pele “ yop ay 
¥ ie | fay 
d hay ot 1 Al 
i a a L 


Se ey Ne wEROTRICAT: REVIEW _ 


mane. ror ELECTRIO LICHT. Ae POWER DISTRIBUTION | 
- : THE TESIA PouYPHASE 


] os NEW. ORR. 190 Brodllway. 200 ee Wee SaaS 
= aCe BUENO ee eine Butdiog. ee SAN FRANCISCO, Mills Building. 


ALUMINUM: ANOTHER NEW AND USEFUL ARTICLE FOR ELECTRIC Lusi | 
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MANUFACTU RERS | OF 


N CITIES, FACTORIES, MILLS AND MINES. 


aa “SYSTEM OF BECTRICAL "THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, wi iS 
INCANDESCENT AND AR THE MOST DURABLE, ECONOWICAL Le 


ICH POWER, 
_ TUANSHISSION BY Wh _ EFRICIENT ON THE MARKET. 


~UGHTING MAY BE OPERATED FROM SAME CIRCUITS, 


er TT BU RQ, t ‘Weataghouse puilai ing. 





‘ CHARLOTTE, Wee, 26-89 oars Street. 
"SYRACUSE, N. ¥.. Hastatio: Building. — 


-BOSTGN, Exchange Rieiding er PHIL KDE! PHILA, Girard Buildiag aes 
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AG se WAREERTTON, D, C., 1838 # ae eel 
alt a Bir WF Be tet ge 
Taconta, wages ae ae tin “For ts ann oe aS An eey, &. Pere UBB Wa: Conn. 2 Pecan tates 






















The shape: of this. nalf phade is such as to reflect the greatest possible ‘ght. ‘the tew ae 
me atented indder, aléo sown OF. the _hoceenseg ys side bas wank mer? a ca a, ae HOS 
et SMatd oan be furniabed hes Sesited,- fo iWin rab 
tree ao xian, “arlete ue a aver i ies by 

“Wo have a new process -of tr ‘in a ¥ Puls neve feeakeonol of ag ae eee 


7 que rare bess fu): x3 attest ari wo) Tenby he pehector,— tha, hit Aa 
Sin. iectrin abade, Wthe Newt es i nt nie ‘howled mei, Deter fe Dalle Wee hess aS deoreal cia ae ee 


THE NEW HALF-SHAPE SHADE. 
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PATENTED DEGE EEL ms F891. 


aah wt a awltelr a ‘absolutely the only Flogh Switel on the market, combining: sSuapiiy of canstroction with perfection 
iB 3 x mec fist. ie 
“They: RN contirely. Tire nal damp rool, sides. wed base. eine. ‘porcelatn. : ahi sicaanidiee 
-'Phey canbe wired without taking apart, sav 1h! tine and datier,. 5 : ‘tele any suhte tien ln ll 
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ce ES TSNEH RUNE Dries, ilekel oF copper face ‘plates, mid all “pratt are intereha nee “able. The Switeh bs 1am Bees, 
Prive, 2. Of, A srall extra cher fe. for fare special jinish desired. 


MORRISON SOUTHERY ELECTRIC %, itr, Hoon Building, Balimor 2 Ma. 
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find one of these careless fellows. We have 18 ald-style, wood=base, | 
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We Can't sell them, Our customers are 50. particular that they will not | 
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wire—and genuine INTERIOR CONDUIT | and. the highest ‘Class of ff 
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Every order gets: the best. we have, in quality, promptness, complete- | Ss 
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_ CENTRAL. ELECTRIC COMPANY, CHICAGO. 
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Okonite Insulated Wires. : 

Medbury Overhead Railway Material, 

Changeable Electric Headlights. 


Globe Metal Works’ Trolley Wheels. 4 
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| P&B Electrical Compounds. — 
Perkins Incandescent Lamps. 
Schiff, Jordan & Co.'s Ship Cored carbons. 


ELECTRICAL SUPPLIES ae Ey ey. KIND. aes i I. a i SOLE NEW ENGLAND AGENTS, | 
| Se | T2- Th Fr ederal Street, Boston. _ ae 
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The most Marvelous Lubricant Keown, - oP MINS ol ; : 
| Used Dry, or Mixed with, ‘Water, O}l or Crease GO NMIN Acer ee Shee cc BAH EM a Gat) ROTOR Proce. an 
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Cc RAILWAY AN ELECTRIC I IGHT OF ALL 
: A Oe NEW YORK, 


‘SIZES ANN POR ALG PURPOSES. 


oes : 3 wie Bult some persons i in bho way. bon | a: 
| ‘Candidates, electric wire or railway supplies. Unfortunately, we can't || 


— : m ' ‘ : ; 
: 4 - ¥ —_ Pat Li ~ 7 ; a aaa . - 7" 3 a a i a : a h - 
E ‘etc ee " = gle = or i = a i wu + urs 
= = r eae. ee + 
a i = oT . wa 
i F Aa H Ty, ri F 
7 a I i 
Ma La ad , | ; 
Se Li ' 
4 4 ie! tot 
i J ut 
: 3 f ‘ ets 
; : 
t Li rs 1 
! ‘ 
ria oy 


| ire 
_ PETTINGELL- ANDREWS COMPANY 


(|THE LEADING ELECTRICAL supeLy HOUSE, 








oe 





ae i, 


i af - e = 
ie 7 a = 


i rj Sooo =e, _ pee 
oe 
' = me . Bs = 


== 
-* i = 
Lad = 


wien 
ae : 
i a % ; t “ 
= ix 1 i - 
fae 2 ae . 7 4 Py # 
oe 1 
3 


aja tig ee 


- - Fr 
a =a a ” he at ah. i ~ 
pee ee. = et. wee aft i 5 
ct ee ee 
pe tee Sie age eee 


Me 
r= 


—_ 


= wa re 
age 
rm: 
ee st =i 
~ Tiga = ts SS 
ees oe? 
ae 


hg a 
jNapkee all a 
peur? os Fha be 

“ 


7 


get + a 
panne Eee tye LF 
ween ne ae : 


Srl ee 
= ee aa i,’ 
r — 


br ee 


a. & 
mi Ss + 
ene. a) el ee a ms i 
ay eer ye Se eh ee eS a ey Dil 


eo ae ee ee 














: — OTRIC. A % REVIEW | eet aoe . - a meg cae 





Fi nie ial gr 
aH 





= = ad a a = 


wea i 
a 
a 

qo 
ipa 

aa 
if The ht 
1) Ae Tae 
pease ii, alr 

: f 

He 
raw, : ys 
aay 

mt 

i! 

- i 

A 











i ; . - Pre-Eminent in . Effectiveness ‘and Durability. Sos oe : 
He = Over 300 Electric Stations ‘Supplied. Hg | 
ii a. Over 700, 000 Horse~Power Sold in Ten Years. 
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Has heen saaited: aS 2a) STANDARD TWEHT te ‘tha ‘prosaway ‘ens ‘phira Avenue Canle Lines, of a 
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ia Tt has been the standard lighting: aystend in orene tor. many. years, aud is sppliod to 70,000 
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THE S. K. G. SYSTEM. 


A COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 











Generators will be wound and Guaranteed for an electro-motive force as high as 


10,000 VOLTS. 


Correspondence Solicited. 


STANLEY ELECTRIC MANUFACTURING oo, 


PITTSFIELD, MASS., U. S. A. 


BRANCH OFFICES: 
BOSTON, ‘ : ‘ Equitable Building. CHICAGO, 

NEW YORK, ‘ : 39 Cortlandt Streei. SAN FRANCISCO. 
ANDERSON, S. C. 


The ROYAL ELECTRIC COMPANY, Montreal, Canada, 
and sale of the S. K. C. System in Canada. 

















305 Dearborn Street. 
- 106 Market Street. 


are sole licensees for the manufacture 


18S21-18ss. 





Joints Made Absolutely Tight and Durable by 


i mt t ( Ph (i PATENT CORRUGATED 


Siren CO P P E R 
OFIGES, 222 & 224 SOUTH THIRD STREET 


PHILADELPHIA, os A S K E TS ® 


MANUFACTURERS OF 


BOILER TUBES, 
WROUCHT IRON 
PIPE AND FITTINCS, 
ELECTRIC RAILWAY 
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AND Furnished in all shapes and sizes for Flanged PIPES, CYLINDERS, 
CHESTS, Etc. Price-List and Sample Free. 


U.S. MINERAL WOOL CO., 
POLES, 


2 Cortlandt St., New York. 


Pascal ron Works, Delaware Iron Works, Ok een aoe | i” | 
PHILADELPHIA, PAL NEW CASTLE, DEL. Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. | 
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ERT w. BLACKWELL. 39 VICTORIA ST., WESTMINSTER, LONDON, S. W. 
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me a Cortiand Street, NEW YORE. 


the Jatest ed best. work ‘of Vir. 
kisigk ithe ‘New Features. ‘Are: Be 
_ of oil through all bearings; without sp! « 


| _gither 
5 ~ eounterbalancing, adjustab 


new moverner with | last” 


dation ; - 
performance. | AP aetna 
72 We also build a 2 full line of 





MULTIPOLAR. DYNAMOS AND ‘MOTORS. 


‘Special attention given to DIR ECT- CONNECTED zu 
our AMERICAN: -BALL ENCINE and 


WORK, with. 
6-POLE CENERATOR. Medium-Speed Side Crank 


and Vertical Engines. with. Spaulding’ S Valve Gear. 
Dan't order until you have e Inveatignted our work, 


AMERICAN ENGINE SOMPANY 





HORIZONTAL AND VERTICAL. 
SIMPLE AND COMPOUND. 


T* BALL 


15 CORTLANDT St, NEW YORK 





FARADAY CARBON CO., 





‘JEANNETTE, PA, 


He ‘PIPES, CYLINDERS, CHESTS, 
| Fated Sample free. | 


- aT wT. 


“Auto matic circulation ee 
ashing of of) |. 


inside or outside ‘the engine; | ectemtific | BER of mat does Folo and | 
edt gingiug | Hoos, House, ‘Brackets and | 
| cotier Specialities fore Conptraction |" 
! | Wark tetatog wed and PPioes pure, 


nished ort appiteation. é : 
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BOUND BROOK, N. z.| 
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THE LEWIGH VALLEY 
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ACCURACY 
GUARANTEED... 


All Direct-Current Instru- 
ments, Ammeters for arc 
circuits, and Ground Detec- 
tors, inclosed in the same 
Style, size and form of case. 


Depth of case, 3% inches. 


225 WALTON S., 
Syracuse, N. YW. 





Switchboard 


Instruments, 


Range of scale, 5 inches. Diameter of case, 8 inches. 


SS. KR. ) & CO., 
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TRADE MARK : 


“Chlovive Accumulator” 


REGISTERED SEPTEMBER 11, 1804, 


The latest company to adopt the Storage Battery is the 


PHILADELPHIA EDISON COMPANY, 


in whose station 


CHLORIDE ACCUMULATORS 


Of 2,000,000 watt hours Capacity are being installed. 


THE ELECTRIC STORAGE BATTERY CO.. 
DREXEL BLDG., PHILADELPHIA, PA. 





BrRaNnoH OFFICES:—66 Broadway, Naw York; 15 First St., San Francisco, Cal.; 1543 Mar- 
quette Building, Chicago, Ill.; 92 State Street, Boston, Mass.; 215 North Calvert 


INCANDESCENT 


BUC A yy — 


QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 


Cee EewoCrISEeYVvE EHEC wTRiicCc CGO., 
Monadnoolk Building, Chicago. - ms ~ = Cleveland, Ohio. 











SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA, 


Siemens & Nalske: Berlin, Gharlottenburg, Vienna, St. Petersbure. 


MANUFACTURERS OF 


DIRECT CURRENT SLOW SPEED MULTIPOLAR GENERATORS AND MOTORS. 


These machines areconstructed with EXTERNAL ARMATURES. They have proved remarkably efficient and economical. Used largely in American and f£uropean Lighting and Railway Plants. Slow Speed 
¢s made for direct connection, in sizes from 20 Horse-Power to 2,000 Horse-Power. 


ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE: 


Maximum Peripheral Speed of Armature with Slowest Engine Speed. ear een eo noes: 
Shortest Possible Winding of Armature. Ais heii eee: 
Only Ste pide SStenat E t Commutator Bars Correct Mechanical Design. (The centrifugalforce is counteracted effectively by the 
y ¥ to 4 Volts Difference of Potential between Co ° I fold magnets) 
sed Spo of Copper per Ampere of Current. a aco ae Seay ane 2 anes Aiea vee se tebiaaice 
est Radiating Surface Possible. ie a gis 
In eight ae continuous service not one armature has been replaced or repaired. Over 200,000 Horse-Power in use for Railway, Lighting and Mo 
World’s Fair Diploma and Medal for BEST Direct-Connected Generator. 


NODERATE SPEED BIPOLAR GENERATORS AND MOTORS, With Siemens Drum Armatures, which are copied extensively in this country. We are building these machines in sizes from 
Horse-Power to 150 Horse-Power. SEE OUR NEW CATALOCUES. CORRESPONDENCE SOLICITED. 


GENERAL OFFICES, MONADNOCK BUILDING, CHICAGO. 


SALES OFFICES 2 


608 Boston Block. 
‘EW YORK, American Surety Building and 136 Liberty St. DENVER, g 


CINCINNATI Building. 
ST. LOUIS, Basi of Commerce Building. 


KE CITY, Knutsford Hotel Building. 
Sen ae SAN FRANCISCO, 10 Front Street, 


MINNEAPOLIS, 249 Second Avenue, South. 
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| aren SOLICITORS, — 
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-JEWELL BELTING COMPANY. 
TANNERS OF OAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 


HARTFORD, CONN. 
ae eens eernnininciabinkunteGl ate tee he OT 
EPPINGER & RUSSELL CO. CREOSOTING WORKS, SOLAR CARBON & MANUFACTURING C0,, 


DEAD OIL OF COAL TAR PROC 


xi 














CREOSOTED PILES ES AND TIMBER runhisivne: PE ee re ae | 
ape wee Electric Light Carbons—Soft-Cored and Sotid Carbon 
VALENTINE SUBWAY , ELECTRICAL CONDUIT, Brushes. Battery Carbons and Carbon 
WORKS: LONG ISLAND CITY. OFFICE: 66 BROAD STREET, N. Y., Specialties. 
SEND FOR CIRCULAR 


Oapacity, 1,500,000 feet per month. 


Cylinders. 100 fectiong. | ADDRESS 95 FIFTH AVENUE, ‘PITTSBURGH, Pa. 


THE NEW ENGLAND ENGINEERING CO,, 


(. M. YOUNG, Prest. E. S. BREED, Sec’y. A. 0. SHEPARDSON, Treas. W. E. CRANE, M. E. W. G. Ka Supt. 


WATERBURY, CONN. 





WE HAVE INSTALLED MORE CENTRAL STATIONS FOR ELECTRIC 
LIGHT AND POWER THAN ANY OTHER ENGINEERING COMPANY. 





REASONS WHY=—= 


wwe always do the fair thing. 

Our Stations all pay dividends. 

Our patrons are our best friends and adwertisers. 

Ve make a specialty of Central Stations and show the owners 
Ihowry to make them successful. 

Correspond with us. 





BUSINESS ESTABLISHED 1866. INCORPORATED 1892. 


[he Connecticut Pipe Manufacturing Company, 


WE: VVT HAVEN, Cc Ir. 


‘HE ORIGINAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. 
ENGINEERS and CONTRACTORS for COMPLETE SUBWAYS. 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 


BR. E. PHIPPS, Prest. GEO. O. RICHARDS, Seow. CHARLES WARD, Gen. Mgr. 


WATER-POWER ROYCE & MAREAN, 
GOVERNED FOR ELECTRICAL WORK. DEALERS IN 


he limit of government of water-power is often determined by the design and construcée 


5 
tion Be plant. Consult us if possible before completing your plans. Klectrical Cll lies 
With REPLOCLE’S COMPOUND RECULATORS ve are prepared to undertake 4 
and arantee the government of water-power for all purposes, including Electric Rai)- 
Way: Power and Lighting Plants. We make and sell all of Replogle’s Electrical ana 

3 


Mechanical Governors and other devices for the government of water-power. Expert advice W ASHINGTO N D c 
furnished on application. If results of your present system are not satisfactery, write v= : Pe Z 
Address all inquiries to 


an mrt THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. 
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ony TELEPHONE > RECEIVERS. , 






nus EAteT 





wound ‘with silk wire. tO: the: standard” resistance of 75 ohms. | es pris Mn 
‘The binding posts. will. not get. joose. The shell of the receiver) Yan exTaLDOUE, 





a eae cast-ateel and is strongly. magnetized. ‘The adjustment is rigid) SS 

ena cand will not become changed even by the preatest carelessness. Ste 
tt is a perfect working telephone receiver, and one ‘ha aso Mare ‘dashes Higt Ct 
Wi costs ten times as. much will not work better, Makers of Local and Long-Distance 


tc iaplee telephone onthe as. it can. he ansed a a transmitter ANG: gend $6.00 for = sumpie of onr House 
| af | weleptions with battery, rocelyer avd trans. 


“The price, aS. well as ‘the: jnstrument, AS festiy on lines ap to 500 feet. 





















Rw mall. ° We always! make. Tow prices | ‘on Our ape | 
if x cites, in order. LG make them up: in quantities: a 
| | Postage, if sent by mail, § Scents extra eats | is Sa | 
thts | 
We make a Lage ae Siierent ® styles of teepione ‘ou Canute elgg ty A 
Bee es @ seth of ing: : 3 
) ne iti = sium ev ry leg : Qi as ‘ a i ae ee kee pee ‘59-57 Park Place, REW YORE, 
| cur ‘ULL size. Write us: for: anything needed in the ele ri ne, aS. ep  euteachors fee ank Naskhelan 
ie Inge assortment for all. requirements. — Sas! | ELECTRO-MECHANICAL APPARATUS, 
| : o4e ESTIMATES GIVEN ON ALL KINDS OF 
_MANHATTAN E ELECTRICAL SUPPLY CO., eran | 
shee pst free j eatadogue, 1 cents, Hs: nee ST : = CORTLANDT ea a9 a yorRK. . ne ete EN 
aaa: = ee _Mgstion Euxeraledy Review. . ne ee hie Shes aS Se Re Te AES ye 
j = S : Ri Tn placing this instrament on the market we take: iplonsure: in stating that after a series of toate made | 
: a Sere by one of the largest railroad sorporations: in the United States, and by several of the boat informed ‘Telephone i 
Bites re } Experts iu the. country, We have been feformed Haat our satremeots | ae et cere eee ae now mon the 
ie ae pase market, for tie following: FEASOUS + & Relea tee tes aE cneitien pe pion 
‘ is aoe ; Simplicity | in en ee f 
i i ea “Impossibility of Packing under any Conditions. 
: eae -Sensitiveness and Clearness of Articulation. : eae 
ee ; ) Least Affected by Induction of any instrument now on the Market. ; 
4 : Indestructibility—Will last a Lifetime with ordinary care, and will be 
pie as effective after five. years’ use as the day they were set up. 
——— | A TEST OF THIS INSTRUMENT WILL PROVE EV ERY CLAM 
Be » WE HAVE MADE FOR IT, AND WE SIMPLY ASK 
het 7 es ae a Ride tenc tite £. TREAT TO CONVINCE THE BUYER. 
Me aie ee e a ay Si: Be SEAL oo 3 For Prices and Discounts write to | 
sites ee | 
~ | CONNECTICUT TELEPHONE. AND ELECTRIC COMPANY 
pein i MERIDEN, CONN., U. S. A. ee 
fe eo “Rock Patented Alig. 20, TEV5, schenmtcomcstinl OFFICE t 108 LA SALLE SPREET: 


“ALLS ‘TELEPHONE Books 


FOR SALE BW 


ee 





Times Building, 


Electrical Review, NaNE TORS 


eae 


is about the yroportion of adul 





Mark. | 





you expect them to b 





vi : COMMUTATOR “Bans. cS ae BET TER BUY THE BEST—which means BISHOP. 
rat i Fut particulars on. request. Ooties oO 
ways 3 “ ERCHA CU, 
“FOREST CITY ELECTRIC WORKS, BISHOP GUTTA-P 

pate) Sh et CLEVELAND, ©. - 420 East agth Street 


With. ‘suitable signal apparatus, | this telephone receiver makes 2 TELEPHONES, SWITCHHOARDS, de, 


: “receiver combined. ae battens ya sees Payee ss — ymabtter. complete; goarantecd to ‘work pet: = 
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mE TERN TELEPHONE GONSTRUGTION CO. 


CEX Go, 
TELEPHONES AND SWITCHBOARDS. 
in the United States. The United States Patent Office Use our Apparatus, 


Largest Manufacturers of Telephone Apparatus, Exclusively, 
(=P THE “ %9 
PATENTED IN ENGLAN 


D AND AMERICA, 






THE ORIGINAL PowpDER TRANSMITT 


ER and the only one adopted by the English Post Office for public ] i 
sg a oe _ § I pubic long-distance service all over Great 
Britain. You can shout in it or whisper in it and get perfect articulation in either case. No limit to the distance they will work. 


Claim No. qt of the a Hunnings ” Patent ‘is in a tension regulator or means for varying the resistance in a telephone transmitter, 
finely divided conducting material in a loose and free state.” 


THE “HUNNINGS” DUST TRANSMIT TER 


Does not depend upon variable pressure between electrodes in constant 


se contact. Incorporated as a Portion of the Electric Circuit is a 
quantity of finely divided conducting material or dust, the movement of which varies the current. 


We are the only Manufacturers in the U.S. of the Celebrated “Hunnings” English Transmitter, 


200 Large Excuangcrs ARE Now Usrna Our ‘“HUNNINGS” OvuTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


fieference: Citizens? N. at. Bank, Kokomo, Ind. 





KOKOMO, IND., U. S. A. 


ee eee 
THE VIADUCT MANUFACTURING CO, 


f 
HAS BEEN ESTABLISHED A QUARTER OF A CENTURY. 


eon 
IT MANUFACTURES | 


TELEPHONES, 


MAGNETO BELLS, with or without the Arm-rest, 
SWITCHBOARDS, 

».. POWER GENERATORS, SSSA 
/ DISTRICT TELEGRAPH MESSENGER BOXES, |, j= 


ga TTT 
| I | } | 


te 


i! 
‘ 
EVERYTHING OF THE VERY BEST QUALITY. ; ) | I 


Send business card for catalogue and mention this paper. qu 


A 
VIADUCT CO., - = Baltimore, Md. 
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| 
TELEPHONES SUPPLIES. 


We are sole manufacturers of the celebrated KEYSTONE 
ONC-DISTANCE TELEPHONE, an instrument which has 
© superior. Write to us for Catalogue and prices. 


EYSTONE TELEPHONE CO., PITTSBURGH, PA. THE AMERICAN BELL TELEPHONE COMPANY. 
125 MILK STREET, BOSTON, MASS. 

















tt TeLepHone ano Construction Supecy Co. NET PRICES to This Company owns Letters-Patent 
ang ae Dealers and No. 463,569, granted to Emile Berliner 
We 4 Electricians. November 17, {891, for a combined 
=) telegraph and telephone, covering all 
We Manufacture all forms of microphone transmitters or 
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Zw Be ANY OLD T THING will suit some persons in the way of 


ns i candidates, electric wire or railway supplies: Unfortunately, we can’t 

| N find one of these careless fellows. We have 18 old=style, wood=base, 
ge ase Tass ON slow-snap-switches that must have come over in the Mayflower, but 
we can’t sell them. Our customers are so particular that they will not 
have anything but the latest and best; they insist on having OKONITE 
wire—and genuine INTERIOR CONDUIT and the highest class of 
general supplies. And they get them. We toe the mark every time. 
Every order gets the best we have, in quality, promptness, complete- 








a ye : : ness. We are looking for more of the particular class of customers. 
a | a (Never mind the switches; going to add them to our historical collection.) 
——— | CENTRAL ELECTRIC COMPANY, CHICAGO. 





NowELTY ELeEcTrIc Go., 


PHILADELPHIA, PA. 


Okonite Insulated Wires. 

Medbury Overhead Railway Material. 
Changeable Electric Headlights. 
Globe Metal Works’ Trolley Wheels. FOR PERFECT CON STR UCTION 


P & B Electrical Compounds ee eee 


Perkins Incandescent Lamps. Interior Conduit#0 il OkoniteWire 
Schiff, Jordan & Co.’s Ship Cored Carbons. 


ot ota ae |) PETTINGELL-ANDREWS COMPANY 


HAMILTOK, 1 ) SOLE NEW ENGLAND AGENTS, 
te fomrecenees ee cee : T2-T& Federal Str Street, Boston. 


THE LEADING ELECTRICAL SUPPLY HOUSE. 


Bottom Prices. 
Prompt Shipments. 





igents for 











BAKER & CO., 


IMPORTERS, MELTERS AND REFINERS OF 


PLATINUM, 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. 








Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 








OR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 
SIZES AND FOR ALL PURPOSES. 


SEASON 


nen ano wom atl PORRORBE 
w Diehl Electric E*an S| iss. 


Increased Efficiency, 


fly finished in Japan, Improved Mechanical Con- 


ickel . 
olished Brass and e Petes 

: Mendy a news Recta: 
enetian Designs, are ieee care ee 561 Broadway, New York City. 


ee aS —_— CT 





-OMPANY, ELIZABETHPORT, N. J. 


128 Essex Street, Boston. 


T Catalogues and price lists, address 


IEHL MANUFACTURING C0 












































HE NATIONAL FEED-WATER HEATER 


Pre-Eminent in Effectiveness and Durability. 








cis - Over 300 Electric Stations Supplied. — 
: = Over 700,000 Horse~Power Sold in Ten Years. 


SOME OF THE BLECTRICAL PLANTS SUPPLIED IN 18098: 





. ntic Coast E. R. R. Co., Asbury Park, N. J. 500 horse-power, West End Street Railway Co., Boston, Mass. 
O00 euaacet Torington Electric Light Co., Torrington, Conn. 250 : Hartford Street Railway Co.. Hartford, Conn, 
100 vs Little Falls E ectric Co., N. Y. 200 . Ardsley Park Casino Co., Dobb's Ferry, N. Y. 
300 “ San Francisco, Cal. 600 a Chicopee Electric Co,, Chicopee Falls, Mass, 
600 us Boston Electric Light Co. 300 rs Electric Light Plent, Rio Janeiro, Brazil. 
200 ” Cottage City Light Co., Martha’s Vineyard, Mass. 300 cm Electric Light Plant, Buluwayo, South Africa. 
400 r Corning Street R. R. Co., Corning, N. Y. 200 “ a Street and Power Co., Elizabethtown, N, J, 
300 ot Boston Electric Light Co. ~ “6 Bri ope Plainville T i 
600 ” New London Street Railway Co., New London, Conn. 600 % Bristol 2 Plainville Tramway Co., Bristol, Conn. 
300 : New London Street Railway Co., New London, Conn. 200 S South Middlesex R. R. Co., 8. Framingham, Mass, 
80 - Geneva Traction Co., Seneca Falls, N. Y. 400 2 Holyoke Street Railway Co. = 
200 ¥ Moundsville Electrical Co., Moundsville, W. Va. 400 oe Holyoke Street Railway Co. 
300 bs Wanamie, Penna. 400 ss Holyoke Street Railway Co. : 
. Pear dpc he By 25 a Lehigh Traction Co , Hazelton, Penna. 1,500 e Holyoke Street Railway Co. 
seh etile Mies wore see 100 a Deposit Electric Co., Deposit. N. Y, 250 Coney imenG Ane Brooklyn R. R. Co., Brooklyn, N. Y. 
SEP ne ST CORTON 200 a Hotel Royal Poinciana, Palm Beach Fila. 100 5 Southern Railway Co., Richmond, Va. 
a” Soe 2 N 400 hs Hotel Royal Poinciana, Palm Beach Fla. 500 re Steinway Railway Co., New York. 
| fas. li YT 500 “s Flatbush Gas Co., Br: oklyn N. Y. 150 fe Parkersburg Electric Light Co., Parkersbur;,, Penna, 
WH wie cxveusriner ‘NW 1.600 iy Edison Illuminating Co., Altcona, Penna. 300 a Wakefield & Stoneham R. R. Co., Wakefield, Mass. 
| '200 es U. §. Custom House Electric Plant, New York. 500 i Essex Street Railway Co., Essex, Mass. 
125 RS Geneva Traction Co., Waterloo. N. * 250 4 Essex Street Railway Co., Essex, Mass. 
- West End Street Railway Co., Boston, Mass. 150 Crescent Electric Machine Co. 


2,000 
G 0 140 RIVER STREET, 
THE NATIONAL PIPE BENDING CO., oe ne 


eS ee ee See 


THE NEW DIEHL ELECTRIC FANS. 


HIGHLY FINISHED IN INGREASED 

JAPAN, re EFFIGIENGY. 

NICKEL 9g. IMPROVED 
POLISHED BRASS — - #—— WEGHANIG AL 


AND | 
VENETIAN DESIGNS. GONSTRUGTION. 


We also have a complete stock of direct re tee © DE ES een If you are in need of battery fan motor 
and alternating-current desk fans at very . ; , : outfits, we can fill your orders from stock. 
low prices. deed Seer : 

KFOR CATALOGUE AND PRICE Lists, ADDRESS 


METROPOLITAN ELECTRIC COMPANY, (86-88 FIFTH AVE., CHIGAGY. 


A ae rere rr nat 


tz PINTSCH GAS LIGHTING SYSTEM 


Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
New York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 
of Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 
Palace Car Companies in the United States. 

It has been the standard lighting system in Europe for many years, and is applied to 70,000 


cars in Europe, the United States, South America, India and Australia. 
For particulars, address 


THE SAFETY GAR HEATING ® LIGHTING COMPAN 


160 Broadwvay, Newv York- 
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ACCURACY 
GUARANTEED... - 


All Direct-Current Instru- 
ments, Ammeters for arc 
circuits, and Ground Detec- 
fors, inclosed in the same 
style, size and form of case. 


Depth of case, 3% inches. 


=<——=5 WALTON S’T., 
Syracuse, N. YW.) 


itchboard 
instruments, _ 


Range of scale, 5 inches. 


(-METE, « \y \= lh 


(DIRECT CURRERT) 
ee 





Diameter of case, 8 inches. 


SS. re I. CO., 








TRADE MARK: 


_ § Chlovive Accumulator ” 


The 
REGISTERED SEPTEMBER 11, 1804, 


| 
' 


latest company to adopt the Storage Battery is the 


PHILADELPHIA EDISON COMPANY, 


in whose station 


CHLORIDE ACCUMULATORS 


of 2,000,000 watt hours capacity are being installed. 


THE ELECTRIC STORAGE BATTERY CO., 
DREXEL BLDG., VEPADELPHIA, PA. 


ae 


BaaNcH OFFIcEs:—66 Broadway, New York; 15 First St., San Francisco, Cal.; 1543 Mar- 
a fine ieee Ill.; 92 State Street, Boston, Mass.; 215 North Calvert 
Baltimore 


sUCKEY 


QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 


af te = @ > EU CELE YE ne ie ee Ce CO., 
RR ols Building, Ohicago. - =e Cleveland, Ohio. 





INCANDESCENT 
LAMPS 











The Power of a Word. 


power of a single word is | 


ALL TELEPHONE Books 


FOR SALE By 


Electrical Review, 


re ROLL DROP =» 


COMM™MUTATOR BARS. 
Full particulars on request. 
FOREST CITY ELECTRIC ORES, 


OLEV EIiAN D, O. 
New York: 126 Liberty Street. 


Duplicate ana Triplicate Order Books 


nderful, and there are some for Travelers. 


rds suggesting a whole train 
thought. Take the word 
9.” When you think of 
0,” does not a manifold 


iggest itself to you? It 


Times Building, 
NEW YORK. 


Shipping Receipts _s'"-—.*! 


in duplicate or triplicate. 





Combination Invoice and Day Books 


invoices at once written and charged 
using pen and ink. 


‘tainly to most people. 


Je ()ffice Order Books 


do away entirely with stub, 
pom eg ae Un tne 


IP HANO & (10, , 308-810 Greenwich St, Hew tr 


CHICAGO ;: 315 Dearborn Street. 
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Americal Ball copie eisttrs 


Furnished in all shapes and sizes for flanged 
PIPES, CYLINDERS, CHESTS, Etc. Price- 


KNSINGS, | ase vow, 


The latest and best work of Mr. Frank H. Ball. 


Among the New Features Are: Automatic circulation THE BRADY MAST-ARMS 


i i i t splashing of oil 
of oil through all bearings, without splas g ’ T. H. BRADY, New Britain, Conn., 
either inside or outside the engine; _ scientific U. S.A. i 
Manufacturer of Mast-Arms, Pole and 


counterbalancing, adjustable to conditions of foun- Petietnis Wiisdes Mavis Si ire c 
dation; new governok with last refinement of other Specialties for Construction ast Ir on 


Work.—Catalogues and Prices fure 


erformance. nished on application. 
P | , Flange Pipe 


We also build a full line of 
THE LEHIGH VALLEY 


MULTIPOLAR DYNAMOS AND MOTORS. |GREOSOTING GO, A"4 Fittings, for 


WORKS, PERTH AMBOY, N. J. 


Special attention given to DIRECT-CONNECTED _| fs, Booms 196 and 197, 1 Broadway, NEW YORE, Steam and Water 


Creosoted Lumber, Pocenintal reg ee: 


WORK, with our AMERICAN-BALL ENGINE and | Teerrpi roles PllingenfioePumised:| ie 
W. R. OSTRANDER & CO., Special information 


6-POLE CENERATOR. Medium-Speed Side Crank ; 22 DEY STREET, and prices, write to 


and Vertical Engines with Spaulding’s Valve Cear. Tite ia eon 
; SPEAKING TUBES, WHISTLES, Th 
Don’t order until you have investigated our work. Rloc*rio and Mechanical Bells. e ys on 


AMERICAN ENGINE GOMPANY, PAPC R Dinas 






































Send for Illustrated 
: Catalogue. 





De Kalb ie , 
Cincinnati, 0 

ea eee ee 

BOUND BROOK, N. J.| THIS MACHINE is Specially adapted to 


General Milling, 














IS21-1888s. 
gf LIGHT MANUFACTURING, . JOBBING, 
, _Toou a 
Morris, Tasker & Ct psec 
J e illustrated orm and Prices. 
INCORPORATED. MACHINERY 
OFFICES, 222 & 224 SOUTH THIRD STREET, = Of All Kinds, 
_N EW and SECOND-HAND 
PHILADELPHIA. Always in Stock. 





MANUFACTURERS OF 


[ ET GARVIN MACHINE C0. 


SPRING & VARICK STS., NEW YORK. 


BOILER TUBES, No. oe B1 NORTH 7TH ST, PHILADELPHIA, Ph. 
WROUCHT IRON 
PIPE AND FITTINGS, 
ELECTRIC RAILWAY 





Pascal fies ie. Delaware Iron Works. 


PHILADELPHIA, PA. NEW CASTLE, DEL. 
NUROPKAN Riepresr NTATIVE: 





ROBERT wW. BLACKWELL, 39 VICTORIA ST., WESTMINSTER, LONDON, S. w. 
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IE AMERICAN ELECTRIC TELEPHONE CO,, 


¢ 


KOKOMO, INDIANA. s 


>I JQ 


igh-Grade Telephone Apparatus 
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BLEOTRICAL REVIEW 


JEWELL BELTING COMPANY, 
TANNERS OF OAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 


HARTFORD, CONN. 
EPPINGER & RUSSELL CO. CREOSOTING WORKS,/ SOLAR CARBON & MANUFACTURING CO, 


DEAD OIL OF COAL TAR PROCESS 
CREOSOTED PILES AND TIMBER FURNISHED. 


MANUFACTURERS OF THE 


VALENTINE SUBWAY ELECTRICAL CONDUIT. Electric Light Carbons—Soft-Cored and Sotid Carbon 


Brushes. Battery Carbons and Carbon 
WORKS: LONG ISLAND CITY. OFFICE: 66 BROAD STREET, N. Y. 


Specialties. 
SEND FOR CIRCULAR. 


xi 








MANUFACTURERS OF 





Capacity, 1,500,000 feet per month. 


Oylinders. 100 feet long. | ADDRESS 95 FIFTH AVENUE, PITTSBURGH, PA. 


THE NEW ENGLAND ENGINEERING CO,, 


A. M. YOUNG, Prest. E. S. BREED, Sec’y. A. 0. SHEPARDSON, Treas. 





W. E. CRANE, M. E. W. G. MORSE, Supt. 


WATERBURY, CONN. , oes 





ei 


WE HAVE INSTALLED MORE CENTRAL STATIONS FOR ELECTRIC a 
LIGHT AND POWER THAN ANY OTHER ENCINEERINCG COMPANY. hae 
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REASONS WHY@€— 


Vee always do the fair thine. 

Our Stations all paw dividends. 

Our patrons are our best friends and adwertisers. 

we make a specialty of Central Stations and show the owners 
how to make them successful. 

Correspond with us. 
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BUSINESS ESTABLISHED 1868. INCORPORATED 1892. 


The Connecticut Pipe Manufacturing Company, 


WE VT HAVEN, CI". 


THE ORIGINAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. 7 a: 
ENGINEERS and CONTRACTORS for COMPLETE SUBWAYS. ee 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 


EH. H. PHIPPS, Prest. GEHRO. Oo. RICHARDS, Secyw. CHARLES WARD, Gen. Mer. 


WATER-POWER ROYCE & MAREAN, 


GOVERNED FOR ELECTRICAL WORK. DEALERS IN 


he limit of government of water-power is often determined by the design and construée 


a 5 
tion ae plant. Consult us if possible before completing your plans. Klectrical Cll Hes 
With REPLOCLE’S COMPOUND RECULATORS we are prepared to undertake , 
and guarantee the government of water-power for all purposes, including Electric Rail- 
wa e Power and Lighting Plants. We make and sell all of Replogle’s Electrical and 

y 


Mechanical Governors and other devices for the government of water-power. Expert advice WASHINGTON D C 
furnished on application. If results of your present system are not satisfactery, write u» 7 i a ; 
Address all inquiries to 0 


Peo ae THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. 
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ELECTRIC AL REVIEW 


“REND ABOUT ELECTRICITY! 
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oo. 2 o Latest Information Relating. to this: Progressive Science oe 
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ok SPLENDID BOOK FOR STREET RAILWAY MEN. | 
- BEE PAGES. PRICE &t. a. as 


a : Electric. Railway Motors: hee 
Be - onstruction, Dperation. and ‘Maintenance. | 


“mT INFORMATION FOR TLEPONSS, 


By THOMAS dD ‘LOOK WOOD. 


| Constructing Dynamos, | 
‘The 0 Telephone | Man’: s Text Book. inl, » 


ae CA RE HERING. ea 





4 PANES oF aveino. ueorne facies oe 


Practical Directions ee Designing ana a “eee 
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| pL EHONES, 
THEN CONSTRUCTION AND FITTING. 7 


TWeANDESGENT ELEGTRIC LIGHTING 


A Practica! Deseription of the Buisan System. 


By LH. LATIMER. — AND ALLIED SUBJECTS, — 


eacription of Radsivers, Transratttere, Swt ite’ Balls, Counplebs ” | 





8 nee a Bie _ Ee epee 1 Tete oe a | By JOWN HOPKINSON, F.R8 
mastrated, Bee 140 Poges fe Prive, 50e. 258 Pages, ste “Uustrated. on - Prive, $2. 06 : oth 2 B47 i can “88 Tinatrations, _ Pris ff : fee ae 
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THE ‘PRACTICAL TELEPHONE WAND BOOK, 
A eee! BS J. FOOLE. eis 

S me ‘nisi de Telephonic. Exchange and Manus! st Mete- : 
‘phonic Working. With Descriptions of litest | 


appliances and {natruments, faulis rod their 
iocalization and Wire Gauge Tables, 


4aa7 Pages. New Edition. 2HB Miinxtrattons. $l 59. 


“TELEPHONE LINES AND THER PROPERTIES, 


5 HOw 3 : ‘Cantentet <tr. dnd eee ay (ay Tit cadereround i ‘Thelr Generatton, Measnroment, Distribution eM 
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RBG OF ELECTRICITY, — 


‘By W. H. MEADOWGROFT. 


ELOISE OF BIGH POTENTIAL AND HIGH FREGUENOY, 
Endorsed by Thos. “A. Edison. | ae 


-_Mastrated. Pre, B00. 186. Pag, with Fortra and istration, Cloth, wt | 
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| heat 7 am Sees tae tur Tse yrlinge ot Méssra_ A. & Stokes, iF 
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“ANALYTICAL AND GRAPHICAL TREATMENT 
FOR STUDENTS AND ENGINEERS, — 
BY 
| FREDERICK BEDELL, Ph. D., ‘and Be 
- A. C, CREHORE, Ph. D. (Cornall Unive } 


~NEW DYRAMO. TENDER'S HAND. Book, _memare___wevins,_Punsiae_| ALTERNATING CURRENTS 


_| BLECTRICITY AND MAGNETISM, | 
) By SR. BOTTONE. 1 


re easy and attractive: introdactiin te ‘he Selenoes ol 
Hilectricity and Magaettem. s 


Bet Fagen 2.  Mastrated. | Price, ey 1 


“By F. B. BADT. 


Contains information sind roles whith are peagecitent toy ciaatteul 
men as dynaida tendsrs, euginesrs, Luemenk rund kere wiher Wiss tx 
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226 Pages. ‘Tiustrated.— Price, $t. 00 
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THE DINAMO—HOW MADE AND HOW USED, ee 


By S. R. BOTTONE, 


, Contains. Instructions ow to make # small 
dynamo, 7 


98 Pages. “Milusteated,, ey “Fries, 81.00 


ELECTRIC ‘MOTOR “consTaUCTION 
FOR AMATEURS, Sea nicla 
- By-C. Di ‘PARKHURST. wei 

w to take a Muior, ( futon, Brosh Holder, Ete. Y 
” mses ce so i i Dy Ame AER: 
‘Bound in Plexibie Covers. | ae Oe. 


112 Pages. —  Allnstrated. f | Price, $1 00 3 
Practical Management of Dynamos and Motors, "HLECTRIC LIGHTING SPECIFICATIONS 


| ~ By F. B. CROCKER: and 8. S$. WHEELER. . 3 ae 
“Part Go neral Principles, The Selection, Installing, ENGINEERS and ARCHITECTS, yes 
ie By B, Ae MERRILL. , 


ELECTRIOITY AND MAGNETISM, | | 
= By Prof. EJ, HOUSTON, oe | 


FO | STRUCTION,. OPBRATIGN, SYSTEMS, MACHINES, 
~ Series oF Advanced Prioners. APELIAN seafun> 


CEs, BEC. “ COMPILED 


+: St HERIN 
| 808 Pago, 3 AMusteated, Brice, $1900, | ‘By CARL ER = 
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amu OF UNITS OF MEASUREMENT, 


The Fleetrie Railway in Theory and Pract, oe 
By OQ. Ts: CROSBY and Or. Lous BELL. 2 
Secunda Paition. See eoce Bete and Ertarged. 


416 Gotavo Pages. 182 Wiustrationa. Prive, ea: 


ute is the first Syetxarur Treatise that how ‘poen pi 
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"The T aleshons H pe no 
By Weer: Up to Date. A Timely Wark. Price, $1.00. — SSR S = 
“How to Wi ire Buildings, _ a | a 
af asi A Complete and Reliable Work. Price, $1. 50. aes a ; L 
‘DynamoElectricM achinery, 


By Thompson. This is a standard. Fourth Edition. | 
Enlarged and Revised. Should be in every tibrary. Price, $5. 00. 
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ALTERNATING CURRENTS OF ELECTRICTY, © | 


aot 's 325 pages and [ 12 ittustrations, Prive, $2.50 Seer Se 





| ECENT PROGRESS IN ELECTAIGRLWMS, 


| CURRENT PROGRESS IN ELECTRIC RAILWAY. COM 


| 386 pages and 120 illustrations. “lath, | “Pra, $1.00 co. 
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Om, XKr.Ia. 
AND SWI) CHBOARDS. 
Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States, 


The United States Patent Office Use our Apparatus, 


™ HONRINGS” LONC-DISTANGE DUST TRAKSMITTER 


ENGLAND AND AMERICA, 


THE OrtIeaINAL PowpErR TRANSMITTER and the only one adopted by the English Post Office for 
Britain. You can shout in it or whisper in it and get perfect articulation in either case. 
Claim No.1 of the « Hunnings a 
finely divided conducting material in a loose and 


public long-distance service all over Great 
No limit to the distance they will work. 

Patent ‘is in a tension regulator or m 
free state.” 


THE “HUNNINGS” DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant 


; sie contact. Incorporated as a Portion of the Electric Circuit is a 
quantity of finely divided conducting material or dust, the movement of which varies the current. 


We are the only Manufacturers in the U. S. of the Celebrated ‘‘Hunnings” English Transmitter. 


200 Laraz Excuanars ARE Now Usrna Our ** HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


fieference: Citizens’ Nat. Bank, Kokomo, Ind. 


eans for varying the resistance in a telephone transmitter, 





KOKOMO, IND., OU. S. A. 


I 
THE VIADUCT MANUFACTURING CO. <- 


| 
IG | , 
HAS BEEN ESTABLISHED A QUARTER OF A CENTURY. (line ©@® 
IT MANUFACTURES 


TELEPHONES, BE 
MAGNETO BELLS, with or withoutthe Arm-rest, —/|| 
SWITCHBOARDS, 

POWER GENERATORS, — 

DISTRICT TELEGRAPH MESSENGER BOXES, 


EVERYTHING OF THE VERY BEST QUALITY. 
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Send business card for catalogue and mention this paper. 


VIADUCT CO., - = Baltimore, Md. 














We are sole manufacturers of the celebrated KEYSTONE 
ONC-DISTANCE TELEPHONE, an instrument which has 
> superior. Write to us for Catalogue and prices. 


SYSTONE TELEPHONE CO., PITTSBURGH, PA. THE AMERICAN BELL TELEPHONE (‘OMPANY, 


TELEPHONES «SUPPLIES. 
| 








125 MILK STREET, BOSTON, MASS. 
i TELEPHONE AND Construction SupPLy Co. NET PRICES to This Company owns Letters-Patent 
nn... ee Dealers and No. 463,569, granted to Emile Berliner 
my. CHICAGO, ILL. eels 5 ce 

Electricians. November 17, 1891, for a com 
telegraph and telephone, covering all 
We Manufacture ar | forms of microphone transmitters or 

Kinds of Telephones contact telephones. 
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Orders for Railway and Electric Lighting 


material given prompt attention. Shipments being 
made from our own stock, we are enabl 


“CENTRAL” RIGID < ETA 


ed to save valuable time for our customers. 


BRANCHES : Central Electric Company, BRANCHES: 
' Southern Electric Supply Co., 173=175 ADAMS STREET No. 1010 Canal Street, 
ST. LOUIS. , NEW ORLEANS. 
Me eects CHICAGO. .«--+. = 
Gate City Electric Co pte 


ns 2 No. 742 Guaranty Buildin , 
ces | > W holesale Electrical Supplies.~ . thay = 








Okonite Insulated Wires. WIRES 4 A 


| Medbury Overhead Railway Material. ADE 
Changeable Electric Headlights. FOR P ERF ECT cows TRUCTION 


ents for ¢ Globe Metal Works’ Trolley Wheels. dj n 


P & B Electrical Compounds Interior Conduit#OkoniteWire 
ee PETTINGELL-ANDREWS COMPANY 


Schiff, Jordan & Co.’s Ship Cored Carbons. eS ee 
ELECTRICAL SUPPLIES OF EVERY KIND. 


IE HOOVEN, OWENS & RENTSCHLER CO., "4"2:70"- 


HAMILTON CORLISS ENGINES 












(2-74 Federal Street, Boston. 
THE LEADING ELECTRICAL SUPPLY HOUSE. 


Bottom Prices. 
Prormpt Shipments. 











ALFRED F. MOORE, 


MANUFACTURER OF 


INSULATED ELEGTRIG WIRE 


FLEXIBLE CORDS AND CABLES, 
200 and 202 North Third Street, PHILADELPHIA, PA, 


BAKER & CO.,, 


/MPORTERS, MELTERS AND REFINERS OF 


PLATINUM, 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. 
i ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 
SIZES AND FOR ALL PURPOSES. 
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THE NEW DIEHL - 


JAPAN, 


METROPOLITAN ELECTRIC COMPANY, 
__ te PINTSCH GAS LIGHTING SYSTEM ! 
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ff comrLErs SYSTEM FOR 


Central Station Distribution, 
Ml and Factory pment 


onmokine: force as high as 





: ‘Generators: will be wound | and guaranteed for an. electr 


“be rresponidence Solict ted. 





an usa MANUFACTURING , 


PITTSFIELD, MASS., U. S. A. 


_—— — 


Suicedednnencesnnnae LT BRANOH OFFICH St SSS se 
BOSTON, ee ‘Equitable Building. CHICAGO, . _, 80 Dearborn Street. 
MEW YORK, - +, 88 Cortlandt Street, SAK FRANCISCO, + 106 Market Street, 


ANDERSON, S. C. 


The ROYAL “ELEOTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture: 


ane: sale of the 8. K. 0. System in Canada. 
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FOR GATALOGUE AND PRICE LISTS» ADDRESS 


186-188 FIFTH AVE., SHICAGD. 









Flas been panipeod aa the BTANDARD LIGHT by the ‘Broadway. wind: Third Avenue Cable Lines, of 
New York City; the North and West Chicage Cable Lines, and the Columbus Central Blectric Line, 
= MR: Calamus, 0., also by sixty. ot the most prominent relinsys and by the Pullman and Waeane® 
: Palace | Car Ouur panies in the United States. see 
ake ae has. desu the stand aed lighting. system in Europe ei Many YOATH, etic is applied | ‘o 70,000 
Hare in MGT, the. Unite ef States, South Amma 3 eae one sacaaaR : 
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THE SAFETY CAR HEATING © an » LIGHTING COMPANY, 
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HORIZONTAL AND VERTICAL. 
SIMPLE AND COMPOUND. 


T BALL & WOOD COMPANY, 


Furnished in all shapes and sizes for Flanged PIPES, CYLINDERS, 15 CORTLANDT ST.. NEW YORK. 


CHESTS, Etc. Price-List and Sample Free. 


U. S. MINERAL 
ERAL WOOL CO.) eapApAY CARBON CO. 


“Serta SNv Wo ELEGTRIG LIGHT CARBONS 


Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. 
‘ * =? ; JEANNETTE, PA. 


BUGKEY INCANDESCENT 
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LAMPS 


QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 
rae ESVCHEVE ELECTRIic Co., 
Monadnock Building, Chicago. - = - Cleveland, Ohio. 
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SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA, 


Siemens & Halske: Berlin, Gharlottenburg, Vienna, St. Petersburg. 


MANUFACTURERS OF 


DIRECT CURRENT SLOW SPEED MULTIPOLAR GENERATORS AND MOTORS. 


These machines areconstructed with EXTERNAL ARMATURES. They have proved remarkably efficient and economical. Used largely in American and f£uropean Lighting and Railway Plants. Slow Speed 
machines made for direct connection, in sizes from 20 Horse-Power to 2,000 Horse-Power. 


ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE: 


Maximum Magnetic Effect. 


Maximum Peripheral Speed of Armature with Slowest Engine Speed. 
Armatures Cannot Burn Out. 


Shortest Possible Winding of Armature. 


Lowest Internal Resistance of Armature. Creat Compactness. 
Only 3 to 4 Volts Difference of Potential between Commutator Bars. Correct Mechanical Design. (The centrifugal force is counteracted effectively by the 
Createst Weight of Copper per Ampere of Current. inward pull of the internal field magnets.) 

Finest Quality o” Jron, excellent finish, absence of binding wire. 


Createst Radiating Surface Possible. 
In eight years’ continuous service not one armature has been replaced or repaired. Over 200,000 Horse-Power in use for Railway, Lighting and Motor Service. 
World’s Fair Diploma and Medal for BEST Direct-Connected Generator. 


MODERATE SPEED BIPOLAR GENERATORS AND MOTORS, With Siemens Drum Armatures, which are copied extensively in this country. We are building these machines in sizes from 
orse-Power to 150 Horse-Power. 
SEE OUR NEW CATALOGUES. CORRESPONDENCE SOLICITED. 


GENERAL OFFICES, MONADNOCKEK BUILDING, CHICAGO. 
SALES OFFICHS » 


pew Xo | Bost Block. 

“ CHROURN AEE Pee kine nO tee eo Ey ares SALT LAKE CITY, Knutsford Hotel Building. 

"ST. LOUIS, Bank of Commerce Building. SAN FRANCISCO, 10 Front Street, 
MINNEAPOLIS, 249 Second Avenue, South. 
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OF EVERY KIND. 
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DIXON’s PERFECT LUBRICATING CRAPHITE ee: 


d Ory, or Mixed with Water, oli or Crease | | 
NOT AFFECTED ‘BY HEAT, COLD, STEAM OR Acins,. Apel 


-METAL-WORKING MACHINER 


Universal and Plain Milling Machines, “Drll ae 
Screw Machines, Hand and Engine Lathes, Planers, 
Turret Lathes, Shapers, Gear Cutters, Die and Cutter. 
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iq SPLITDORE INDUCTION COILS: 


ma ROENTGEN 2ak RAYS. 


Vii 








coils are wound with the celebrated Se ary 
INSULATED WIRE (silk) on highly polished HAR 


RUBBER SPOOLS, and mounted on handsomely finish ed 
sialibentie bases with IMPROVED AUTOMATIC BREAK and POLE CHAN GER, giving a heavy pk 
Send for Price List. 


Cc. KR. SPLITDOREA, 
Manufacturer of Telephone Coils and Electro-Magnets, 


17-27 Vandewater Street, New York, 


ALL TELEPHONE Books TheUJPTON. Fe 
Electrical Rev iew, NEW YORK.” Arc L amp 


FOR ALL GIRGUITS... 
The Cheapest to Buy, Use and Maintain. 


|? you are interested in Underground, Aerial or Submarine WIRES or CABLES Standard Thermometer & Electric Co. 


for Electric Railways, Electric Light and Power, Telegraph, Telephone, Signal 








Service, or for any other service, ons ee HAVILAND, a eae ‘ 
WRITE roadway, New ork. 
STANDARD UNDERGROUND CABLE COMPANY, nO enero, Penmooy, mat 
PITTSBURC, NEW YORK, CHICACO. 


Simplex, Ward and Knight Lamps. 





THE ONLY WATER-WHEEL GOVERNOR THAT GOVERNS. 


WATERVILLE AND FAIRFIELD RAILWAY AND LIGHT CO., 


WATERVILLE, ME., January 18th, 1896. 
LOMBARD WATER-WHEEL GOVERNOR CO., 


BOSTON, MASS., 


Gentlemen: In regard to your Type C Governor, which is regulating for us our two Hercules Wheels, 
which give power to operate our light plant, street railroad and power generator, we are frank to admit that THE 
MACHINE DOES ITS WORK ADMIRABLY. We haveno hesitancy in recommending it to those in want of a Governor. 


Yours truly, 


(Signed) Il. C. LIBBY, 
President Waterville and Fairfield Railroad and Light Co. 


LOMBARD WATER-WHEEL GOVERNOR C0., hampshire sr., BOSTON, MASS. 


The 
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Bia tles a Increased Efficiency, 
nihly finished in Japan, ee Improved Mechanical Con- 
Nickel, } 


| oh struction. 
Polished Brass and peg 


Venetian Designs, 


Show Rooms, 


561 Broadway, New York City. 
128 Essex Street, Boston. 


ANY. ELIZABETHPORT, N. J. 














For Catalogues and price lists, addres 


DIEHL MANUFACTURING COMP 
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_ JEWELL BELTING COMPANY 


TANNERS OF OAK BELTING LEATHER 


_ SHORT LAP OAK BELTING, 


CREOSOTED PILES AND TIMBER FURNISHED. Se ) Ye 
Se ec ee ae Electric Light Carbons—Soft-Cored and Sotid Carbon 
VALENTI NE SUBW AY ELECTRICAL CONDUIT. Brushes. Battery Carbons and Carbon 
WORKS: LONG ISLAND CITY. OFFICE: 66 BROAD STREET, N. Y, | 
SEND FOR CIRCULAR. 
Capacity. 1.500.000 feet per month. 








Specialties. 


Cylinders. 100 feet lone. | ADDRESS 95 FIFTH AVENUE, PITTSBURGH, PA. 


THE NEW ENGLAND ENGINEERIN 


A. M. YOUNG, Prest. £. S. BREED, Sec’y. 





nh 


W. E. CRANE, M. E. W. G. MORSE, Supt. 


WATERB URY, CONN. 


A. 0. SHEPARDSON, Treas. 





WE HAVE INSTALLED 
LIGHT AND POWER THAN ANY OTHER ENGINEERING COMPANY. 





REASONS WHY=—= = 


We always do the fair thing. 
Our Stations all pay dividends, 
Our patrons are our best friends anda adwertisers, 


VWe imake a specialty of Central Stations and show, the owners 


howy to matke them successful. 
Correspond with US. 


PP ei iaeeena terse ta nse en Gelatin a 


yar BUSINESS ESTABLISHED 1865. INCORPORATED 1892. 


The Connecticut Pipe Manufacturing Company, 


WNWEWT HAVEN, CT. 


THE ORIGINAL PATENTEES and Manufacturers of GEMENT-LINED DUCTS. 
ENGINEERS and CONTRACTORS for COMPLETE SUBWAYS. 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 


EK. H. PHIPPS, Prest. 


| GEO. 0. RICHARDS, Sceoy. CHARLES WARD, Gen. Mer. 
WATER-POWER ROYCE & MAREAN, 


GOVERNED FOR ELECTRICAL WORK. DEALERS IN 


The limit of government of water-power is often determined by the design and construe 


a a 
tion of plant. Consult us if possible before completing your plans, Klectrical NI] lies 
With REPLOCLE’S COMPOUND RECULATORS we are prepared to undertake 4 
and guarantee the government of water-power for all purposes, including Electric Rai)- 
way, Power and Lighting Plants. We make and sell all of Replogle’s Electrical and 

9 


Mechanical Governors and other devices for the government of water-power. Expert advice WASHINGTON D C 
furnished on application. If results of your present system are not satisfactery, write um» " ~ * 


Address all inquiries to 


wot, THE REPLOGLE GOVERNOR WORKS, Akron, Ohio 
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CAGO XXX... ; 


AND SWITCHBOARDS. — 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States 


The United States Patent Office Use our Apparatus, 


"©" HUNRINGS” LONG-DISTHNGE DUST TRARSMITTER 


DIN ENGLAND AND AMERICA, 





1's 
THE OrtainaL PowpEr TRANSMITTER and th “4 

oA e only one adopted by the English Post OM i -di 
BND: Nica ese Gm p y g ost Office for public long-distance service all over Great 


: get perfect articulation in either case. No limit to the distance they will work 
Claim No.1 of the “IT unnings”’ Patent “ 


No 3 is in a tension regulator or means for varying the resistance in a telephone transmitter 
finely divided conducting material in a loose and free state.” rae 7 P , 


THE “‘HUNNINGS” DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant 
quantity of finely divided conducting material or dust, the movement 


contact. Incorporated as a Portion of the Electric Circuit is a 
of which varies the current. 


We are the only Manufacturers in the U. §. of the Celebrated ‘‘Hunnings” English Transmitter. 


200 Larar ExcHanaEs ARE Now Usrna Our ‘*HUNNINGS” OvutFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


Reference: Citizens’ Nat. Bank, Kokomo, Ind. 





KOKOMO, IND., U. S. A. 


LncinencsononiinlintieenmnrtNintninnepmuechintiGanacia 
THE VIADUCT MANUFACTURING CO. 


HAS BEEN ESTABLISHED A QUARTER OF A CENTURY. 


| TELEPHONES, "r=" 
MAGNETO BELLS, with or without the Arm-rest, 
SWITCHBOARDS, 

gp, = Tl» POWER GENERATORS, 
WW See) “DISTRICT TELEGRAPH MESSENGER BOXES, 


EVERYTHING OF THE VERY BEST QUALITY. 
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9» VIADUCT CO., - - Baltimore, Md. 
































TELEPHONES SUPPLIES. 


We are sole manufacturers of the celebrated KEYSTONE 
ONC-DISTANCE TELEPHONE, an instrument which has 
2 superior. Write to us for Catulogue and prices. 


EYSTONE TELEPHONE CO., PITTSBURGH, PA. ‘THE AMERICAN BELL TELEPHONE (‘OMPANY. 
(25 MILK STREET, BOSTON, MASS. 








iR TELEPHONE aN ConsTRUcTION SupPLy Co NET PRIGES to This Company owns Letters-Patent 


we CAG, LL Dealers and No. 463,569, granted to Emile Berliner 
Electricians. November 17, 1891, for a combined 
telegraph and telephone, covering all 
We Manufacture an forms of microphone transmitters or 


Kinds of Telephones contact telephones. 
and Supplies at 
Wholesale Prices. 
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Tus Grass 


Railway Department. Things have been humming. We've been 


Sees «busy. Busy with orders for our regular line of staple 


Rail 





way Supplies and busy designing new specialties 


for your convenience and economy. [his week we 




















show a quartet of mechanical clips that are as simple 





as an old brass thimble, yet so pertectly adapted to 


the work intended that they leave nothing to be 
desired. 
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Orders for Railway and Electric Lighting 


material given prompt attention. 





“CENTRAL RIGID CLIP. Shipments being 


made from our own stock, we are enabled to save valuable time for our customers. 


BRANCHES : Central Elect ric Com pany, BRANCHES : 
ee " Ae ee eer 173-175 ADAMS STREET, 
Mae ue tt—“‘s™~CsSSCC el ON rece CHICAGO. «--- 


Gate City Electric Co., 
KANSAS CITY. 


No. 1010 Canal Street, 
NEW ORLEANS. 


=a 


No. 742 Guaranty Building, 
BUFFALO, N. Y. 


————— 


Noveity Evecrric Go. INCANDESCENT LAMPS, 


Okonite Insulated Wires. 

Medbury Overhead Railway Material. 
Changeable Electric Headlights. a a 
Globe Metal Works’ Trolley Wheels. eo ee 

P & B Electrical Compounds. 


Perkins Incandescent Lamps. 0. K. Lamps 


Schiff, Jordan & Co.'s Ship Cored Carbons. any voltage, any base, at a lower price than you can secure by making any contract ; 


and we guarantee every lamp. We have yet to receive a complaint from a 
ELECTRICAL SUPPLIES OF EVERY KIND. 
Fn nie 


THE HOOVEN, OWENS & RENTSCHLER CO.., 


It will pay you well to write us when in the market. 
HAMILTON CORLISS ENGINES 


~=W holesale Electrical Supplies.~ 











Don’t be buncoed into makina a 
contract for your supply of lamps. 


“JUST TELL THEM THAT YOU SAW US,” 








Agents for 


HAMILTON, 
OHIO. 


PETTINCELL-ANDREWS COMPANY, 


== & 2st FEDERAL ST., BOSTON, MASS. 


THE LEADING SUPPLY HOUSE. 








ALFRED F. MOORE, 


MANUFACTURER OF 


INSULATED ELEGTRIG WIRE 


FLEXIBLE CORDS AND CABLES, 
200 and 202 North Third Street, PHILADELPHIA, PA. 


a NS) ~=SXBAKER & Co. 





a, 


ii) IMPORTERS, MELTERS AND REFINERS OF 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. 

' ° Vv 1 

OR ELECTRI ELECTRIC LIGHT OF ALL _ Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 
cae ee PURPOSES. NEW YORK OFFICE: {21 LIBERTY STREET. 
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, No. 1701.—Portable stove, 4% inch diameter, 5 
RK GOOD T NING! fee TOT oe ete atza. Just the thing fo boll an egg, warm ih 
— 
KN ELECTRIC STOVE sites Bin, Waa ne ee eat 
AMERICAN ELECTRIC HEATING CORPORATION, 


baby’s milk, make a toddy or any hot drink, suitable for a physician’s office— 

FOR GENERAL OFFICE: BRANCH OFFICES: 
& & SEARS BUILDINC, HAVEMEYER BUILDING, MONADNOCK BUILDING 
NEW YORK. 4 








ELEOTRICAL REVIEW Vol. 29—No. 1 et 
= 
sick room—apartment houses. Requires two amperes on 110-volt circuits 
BOSTON. ninekae, 


keel an a aie 
packed one in a box, complete with cord: and plug, ready for use. State 





TRADE MARK: 


“eploriae Accumulator” QyER 31,000 HORSE-POWER HOURS ARE 
STORED DAILY IN CHLORIDE 
ACCUMULATORS. 


THE ELECTRIC STORAGE BATTERY CO., | 
DREXEL BUILDING, PHILADELPHIA, PA. A | 


Storage Batteries for Trolley Regulation, 
Isolated Lighting and Power 
Plants, Etc., Etc. 


es 


BRANCH OFFICES :—66 Broadway, New York; 992 Market Street, San 
Francisco, Cal.; 1543 Marquette Building, Chicago, Il.; 92 State Street 
Boston, Mass.; 215 North Calvert Street, Baltimore, Md. 


SEASON 


Dichl1 Electric F*ans|'« 





The 
New 





Increased Efficiency, 
Improved Mechanical Cor 
struction. 


Highly finished in Japan, 
Nickel, 

Polished Brass and 
Venetian Designs. 





Show Rooms, 
= — 561 Broadway, New York City. 
> 128 Essex Street, Boston. 
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ee 


For catalogues and price lists, address 


DIEHL MANUFACTURING COMPANY, ELIZABETHPORT, N. J 
112 PINTSCH GAS LIGHTING SYSTEM | 


Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
New York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 
of Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 
Palace Car Companies in the United States. 
It has been the standard lighting system in Europe for many years, and is applied to 70,000 
cars in Europe, the United States, South America, India and Australia. | 
For particulars, address | 


THE SAPRTY CAR HEATING LIGHTING COMPAN 


160 Broadway, Newry YorkK- 


——— 
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Crand Rapids, Mich., Exchange—Capacity, 3,000 Subscribers. 
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THE S. K. G. SYSTEM. 


A COMPLETE SYSTEM FOR 


Long-Distance Transmission, Central Station Distribution. 
Mill and Factory Equipment. 








Generators will be wound and guaranteed for an electro-motive force as high as 


10,000 VOLTS. 


Correspondence Solicited. 


STANLEY ELECTRIC MANUFACTURING CO, 


PITTSFIELD, MASS., U. S. A. 


—____—_——- 52 RANCH OFFICES : — —-, 


Equitable Building. CHICAGO, . ‘ ‘ 305 Dearborn Street. 
39 Cortlandt Street. SAN FRANCISCO, ; . 106 Market Street. 
ANDERSON, S. C. 


The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 
and sale of the 8. K. C. System in Canada. 











BOSTON, ° ae 
NEW YORK, ; ‘ 











HANGE OF OPINION is often an indication of the progress of sound thought 
and a growing knowledge of one’s surroundings. Nearly every station 
ca manager, every contractor, has changed his opinions in the last six or 





seven years. 
ered with something, was good enough. Almost any manner of cleating 
it up or burying in plaster was sufficient. To-day nothing satisfies the well-informed 
man but OKONIT SE for an insulated wire, and nothing so completely meets his 


Prompt Shipments. 


They formerly thought that almost any kind of wire, cov- 
idea of perfect construction as Iron-Armored Interior Conduit. 





Central Electric Company, 
WHOLESALE SUPPLIES, 
‘CHICAGO. 


Flectric Railway 
Material. 


SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA, 


Siemens & Nalske: Berlin, Gharlottenburg, Mien Vienna, St. Petersbure. 


————- MANUFACTURERS OF 


DIRECT CURRENT SLOW SPEED MULTIPOLAR GENERATORS AND MOTORS, 


d largely in American and £uropean Lighting and Railway Plants. Slow Speed 











dese machines areconstructed with EXTERNAL ARMATURES. They have proved remarkably efficient and economical. Use 
es made for direct connection, in sizes from 20 Horse-Power to 2,000 Horse-Power. 


ADVANTAGES OF OUR EXTERNAL ARMATURE TYPE: 


Maximum Magnetic Effect. 
Armatures Cannot Burn Out. 


Creat Compactness. 
Correct Mechanical Design. (The centrifugal force is counteracted effectively by the 


inward pull of the internal field magnets.) 


seximum Peripheral Speed of Armature with Slowest Engine Speed. 
Raweat i Possible Winding of Armature. 
Only 3t nternal Resistance of Armature. 
Granta a Volts Difference of Potential between Commutator Bars. 
Cr Sst Weight of Copper per Ampere of Current. : : 
eatest Radiating Surface Possible. Finest Quality 9” Jron, excellent finish, absence of binding wire. 
In eight years’ continuous service not one armature has been replaced or repaired. Over 200,000 Horse-Power in use for Railway, Lighting and Motor Service. 
World’s Fair Diploma and Medal for BEST Direct- Connected Generator. 


Oe SPEED BIPOLAR GENERATORS AND MOTORS, With Siemens Drum Armatures, which are copied extensively in this country. We are building these machines in sizes from 
‘Lower to 150 Horse-Power. 
SEE OUR NEW CATALOCUES. CORRESPONDENCE SOLICITED. 


GHRNERAL OFFICES, MONADNOCK BUILDING, CHICAGO. 


SALES OFFICES =. 
DENVER, 608 Boston Block. 
SALT LAKE CITY, Knutsford Hotel Buildin 


NE 
_NEW YORK, American Surety Building and 136 Liberty St. ng. 
SAN FRANCISCO, 10 Front Street, 


CINCINNATI, > koran Buildin 
T 


ng. 
merce Buildin 
LOUIS, Bank of Commer : = MINNEAPOLIS, 249 Second Avenue, South. 
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JEWELL BELTING COMPANY. 
TANNERS OF OAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 


HARTFORD, CONN. 
EPPINGER & RUSSELL CO. CREOSOTING WORKS. SOLAR CARBON & MANUFACTURING CO, 





DEAD OIL OF COAL TAR PRO 
CREOSOTED PILES “3 AND TIMBER. FURNISHED. 


TURERS OF THE 


VALENTINE SUBWAY ELECTRICAL CONDUIT. Electric Light Carbons—Soft-Cored and Sotid Carbon 


LANT IN THE Wo Brushes. Battery Carbons and Carbon 


WORKS: LONG ISLAND | CITY. OFFICE: 66 ‘BROAD STREET, N. Y. Specialties. 
SEND FOR CIRCULAR 


Oapacity, 1,500,000 feet per month. Cylinders. 100 feet long. | ADDRESS 95 FIFTI AVENUE, PITTSBURGH, PA. 


THE NEW ENGLAND ENGINEERING CO, 


A. M. YOUNG, Prest. E. S. BREED, Sec’y. A. 0. SHEPARDSON, Treas. W. E. CRANE, M. E. W. G. cl Supt. 


WATERBURY, CONN. 


——— MANUFACTURERS OF 











WE HAVE INSTALLED MORE CENTRAL STATIONS FOR ELECTRIC 
LICHT AND POWER THAN ANY OTHER ENCINEERING COMPANY. 





| REASONS WHY 


we always do the fair thing. 

Our Stations al pay dividends, 

Our patrons are our best friends and adwertisers. 

Ve make a specialty of Central Stations and show the owners 
how to make them successful. 

Correspond with us. 


BUSINESS ESTABLISHED 1865. INCORPORATED 1892, 


The Connecticut Pine Manufacturing Company, 


WEVYT HAVEN, CT. 


THE ORIGINAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. 
ENGINEERS and CONTRACTORS for COMPLETE SUBWAYS. 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


a AND FACTORY, WEST HAVEN, CT. 





WATER-POWER ROYCE & MAREAN, 
——————————————————— 


GOVERNED FOR ELECTRICAL WORK. | OEALERS IN 


ower is often determined by the design and construée a 8 

tion Sr GEsES Connie hedr-possioie betes completing your plans. ¥ Klectrical NI] las 

With REPLOCLE’S COMPOUND RECULATORS we are Be to Re 
and guarantee the government of water-power for all purposes, inclu ae eet . ali 

d Lighting Plants, We make and sell all of Replogle’s Electrica 

Men apna and other devices for the government of water-power. Bree ee W A SHINGTON D C 
furnished on application. If results of your present system are not satisfactery, e ‘ e - 
Address all inquiries to 


ane ee THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. 
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« This is one of the mist tHispertont practical hooks on slaeisial int that. hing eveT — 
iudiied. It ia written by 8 ‘past master in the urt of interior wiring ; by one who ine 
probally shred up more builtings and lamps Luan anybody else In the world, Ma: Newt” 

egan bbe practi af ts profession xt the very eninmencement, of electric lighting by. 
incoandescent lnasps, and be bas been'ian active Jeuder in aly the hues dereopments.of recent 
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Oban: i. ~Intioduction + Chap, 2. — General Considerations ; p. 3.—Locatfon 6t words #0 gestiil i. +, W bole LY Lin Hl rake am spe = 
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ot Electrical Energy in Conductors; Chap. 6.—Piate; Chap.: T—Condmt Whig; — af thought: Take the’ ei | : rey ef le 
Chap. 8.—Switcbboards; Chap. 9--Applinnees and Connections; Chap, 16.—Convertar | — i : epee on ernie m 
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Ohap:. 14 —-Hlectrolysts j Chap. 15,—Advetee. Wiring Conditions; Chap. 16.—Theatre and 
Btage Lighting; Chap. 17, Plans of Distribution; Chap. 4%. Distribution of Light; - 
Chap. 13. — Distribution of Labor aud Hints to Foremen ; Chap. 236,—-Preliminary to Rules, 

Blectrice! Data, etc.; Ohap. 21.—-Rnles for Ascertaining Required Sizes of Wire; 


“TIANO,”. does not a. manifold | | Combin ation invoice an i ays moe 


hook, suggest: itself ta you 2. It i invoices at ons written and eharyed 









GER RRSP Bana Sten oom, | toe eins. U0 he poe | 
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“The Telephone Hand-Book, 


By Webb. Upto Date. A Timely Work. Price, $1.00. 


“How to Wire Buildings, 


By Noll. A Eomplats: ene Relable: Work. Price, $1.50. 


"D ynamo E lectricM achinery, 


By Thompson. This is a standard. Fourth Edition. 
Enlarged and Revised. Should be in every library. Price, 9° Qp.. 


Copy of ang Bok st Papal Receipt of Price. Adress : Electrical Review, 4 Park Row, New Yor 
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WESTERN TELEPHONE = GCONSTRUGTION GO. 
TELEPHONES | AND~ SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States, 


50 ,000 IN USE. 50,000 IN USE. 


PATENTED IN ENG AMERICA, 

THE ORIGINAL PowpER TRANSMITTER and the only one adopted a the ous Post 

Britain. You can shout in it or whisper in it and get perfect articulation in either case. No limit to the distance they will work. 
Claim No.1 of the Hunnings” Patent ‘ 


is in a tension regulator or means for varying the resistance in a telephone transmitter, 
finely divided conducting material in a loose and free state.” 


THE KOKOMO-HUNNINGS DUST TRANSMITTER 


Does not depend upon variable pressure between elect 


rodes in constant contact. Incor 
quantity of finely divided conduc ‘ting material or dust, 


the movement of which varies the current. 


We are the only Manufacturers in the U. S. of the Celebrated Kokomo-Hunnings Transmitter, 


300 EXCHANGES ARE NOW USING OUR ‘“‘HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


COMPLETE TELEPHONE. Reference: Citizens? Nat, Bank, Kokomo, Ind. 





KOKOMO, IND., U. S. A. 





THE VIADUCT MANUFACTURING CO. 


HAS BEEN ESTABLISHED A QUARTER OF A CENTURY. 


TELEPHONES, "=o" 
MAGNETO BELLS, with or without the Arm- 7 
SWITCHBOARDS, eg 
POWER GENERATORS = aes 


DISTRICT TELEGRAPH MESSENGER BOXES, | | 
MM | 
| 
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EVERYTHING OF THE VERY BEST QUALITY. 







































Send business card for catalogue and mention this paper. 


VIADUCT CO., - - Baltimore, Md. 
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TELEPHONES »° SUPPLIES. 


We are sole manufacturers of the celebrated KEYSTONE 
LONC-DISTANCE TELEPHONE, an instrument which has 
no superior. Write to us for Catulogue and prices. 


KEYSTONE TELEPHONE CO. PITTSBURGH, PA. [HE AMERICAN BELL TELEPHONE (GOMPANY, 
125 MILK STREET, BOSTON, MASS, 











tk Tern AND ConstRUCTION SuePLy Co NET PRICES to This Company owns Letters=-Patent 


gee oan Dealers and No. 463,569, granted to Emile Berliner 
Electricians. November 17, {891, for a combined 


telegraph and telephone, covering all 
We Manufacture all forms of microphone transmitters or 
rho 





contact telephones. 











The United States Patent Office Use our Apparatus. 


SHUNKINGS’ LOXG- DISTANCE DUST TRANSMITTER 


Office for public long-distance service all over Great 
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CHARLOTTE, 3 NE GL, $888 College Street. 
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ad time to sprout under.the wheels of our 


Bi a) TL we Grass has not h 


Railway Department. Things have been humming. We've been 








————s busy. Busy with orders for our regular line of staple 





Railway Supplies and busy designing new specialties 


for your convenience and economy. This week we 




















show a quartet of mechanical clips that are as simple 
as an old brass thimble, yet so pertectly adapted to 


the work intended that they leave nothing to be 
desired. 








Orders for Railway and Electric Lighting 





“CENTRAL” RIGID CLIP. material given prompt attention. Shipments being 


made from our own stock, we are enabled to save valuable time for our customers. 


BRANCHES : Central Electric Compan y; BRANCHES: 
Southern ee Co., 173-175 ADAMS STREET, No. 1010 Canal Street, 
. ‘ | NEW ORLEANS. 
ate eveies CHICAGO. «+++. re 
Gate City Electric Co., s ‘ No. ildi 
asks epee. ~Woholesale Electrical Supplies.~ eda SUE eaanne 


BUFFALO, N. Y. 








Liessssonmnonisinsiclempunasarmcgacracre wikis Ooo) 
eetvidcetddebsamiabnsce. tease eee ee 
MowELTY Etecrric Go. +.«. ROLL DROP 


Okonite Insulated Wires. COMM™MUTATOR BaRs. 


. . Full particulars on request. 
Medbury Overhead Railway Material. FOREST CITY ELECTRIC WORKS, 
Changeable Electric Headlights. CLEVELAND, o. 


Agents for Globe Metal Works’ Trolley Wheels. New York: 126 Liberty Street. 
P & B Electrical Compounds. 
Perkins Incandescent Lamps. 


erect en dan & Co.'s Ship Cored Carbons. | 6r axinApD UNDERGROUND CABLE COMPANY, 





ie you are interested in Underground, Aerial or Submarine WIRES or CABLES 
for Electric Railways, Electric Light and Power, Telegraph, Telephone, Signal 
Service, or for any other service, 





WRITE TO OR CALL ON 





. PITTSBURC, NEW YORK, CHICACO. 
THE HOOVEN, OWENS & RENTSCHLER CO., =2%2:70" | 258 Fi ceTpip TABLES eeiaese? WIRES, =e: CONDUITS, 
HAMILTON CORLISS ENGINES and Accessories Furnished and eae Sy eee Ask about our HIGH- GRADE 








ALFRED F. MOORBRB, 
MANUFACTURER OF 


INSULATED ELEGTRIG WIRE 


FLEXIBLE CORDS AND CABLES, 
| 200 and 202 North Third Street, PHILADELPHIA. PA. 


BAKER & Co. 


IMPORTERS, MELTERS AND REFINERS OF 


PLATINUM, 


; = | 408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. 
"OR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL | Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 
SIZES AND FOR ALL PURPOSES. 
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rl BR coop THING -AN ELEGTRIG STOVE. FOR s2.00. 
ah Nos (Oh =P mtablo stove, 4% inches diameter, mounted. ‘pn eriinieled. Jute base: Hob in pcs 
M. minutes. dust the tiiag te Loit “tt age. W warte the baby's milk. ‘make a today ‘or any hot drink, wuitalile tea & : cs 
if A i phate ATES ullice—stel she pa pareee HOUSES, Requires. Ewa SUI peres en 110-volt nirenits,, packed one. us | 
pie hr iia box, Complete with cord ond plug. ready forsnse. Stabe, whether for. Foe ee or Nl. 
the best Caz Heaters. Mie 


serie) for “ote mb tes it. We make 
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Mi . AMERICAN ELECTRIC HEATING CORPORATION, = st” : 
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if you are: in need of battery ‘fan motor 


We also have acomplete stock of direct. 
outfits, we ean nil your orders from n stack. ‘ 


and alternating-current ¢ desk fans at very. 


lew prices. aa nn | 
=e 2 sow CATALOGUE AND PRICE LISTS;, ADDRESS 


weraopouTanELECTGCOWPANT,”—T6FH0 FTW AVE, CHI 
nw ieh!l Eslectric E’ans)s: ; 








Increased Efficiency, 
Improved Mechanical Cot : 
siructioth = | 
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Highly finished in Japan, 
‘Nickel, 

~ Polished Brass and 
Venetian Designs, 


co 








7 Show Rooms, Sate : ss - 
561 Broadway, New. York bith ae 4 
128 Essex Streets Boston. ae, 

















For catalogues. and prioe liste, nddress ae , ni 
DIEHL WANUFAGTURING COMPANY, ELIZABETHPORT. N. J. 
if 
. 
THE "H GAS LIGHTING 
: 
Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of - ” 
! New York City ; the North and West Chicaga Cable fines, and the Columbus Central Ficctric Line, © 
at Columbus, On also by sixty of the most prominent: railways and by. one hcp yess and oe 
Palace Car Companies in the United States. | ‘ 
“It has been the standard lighting system in Europe for many years, and is > apptted te 70,000 Sei : 
cays ie Karcope, dive United Statea, South America, India and Australia. | | Revise % 
Pot: paeiiculary, RUPEES a | 3 prin 4 : : a . ah 
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INCANDESCENT 
LAMPS 





QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 








"I" BU CHEE y EE: ELECTRIC COoO.., 
Monadnock Building, Ohicago. - = ~ = Cleveland, Ohio 





LACQUER 


wont. ™ INCANDESCENT LAMPS 2°, 


Preparations for artificially coloring and frosting Incandescent Lamps, whereh the finest possible results are obtain abor 
_ We desire to call your careful attention to these goods as affording tlie best be ate for thie ‘*natural”’ colored cae an Ce ee ee 
decorations are required and cost 1s an object. They have met with unqualified approval and are justly entitled to the claims made for them: viz. creater 
brilliancy, longer life, ease of application and low cost, results considered, than any other preparation now in the market for a similar purpose and these 
claims are upheld by repeated orders from most reliable dealers. So many uses have developed for the colored lamp, in some of which you are doubtless 
interested, that we are confident a trial lot of these colors will insure their continued use for all work where a first-class article is required. The colors are 
RED, GREEN, ORANGE, PINK, FROST, BLUE, VIOLET, AMBER, YELLOW. 


They are put up in 6-0z. bottles. Ful] directions for use with each bottle. 


WJVESTERMWw ELECTRIC COMPAN yw, 
NEWT YORK. CEICAGO. 











tHe UP TON... INCANDESCENT LAMPS. 
p 


contract for your supply of lamps. 


“JUST TELL THEM THAT YOU SAW US.” 


We will furnish you with our HIGH-GRADE 











Arc Lam 


FOR ALL GIRGUITS... 


The Cheapest to Buy, Use and Maintain. : | : 
Standard theca & Electric Go. O. K. Lamps 





any voltage, any base, at a lower price than you can secure by making any contract : 
FOSTER L. HAVILAND, Representative, and we guarantee every lamp. We have yet to receive a complaint from a 
Y single customer. 
=<53 Broadway, Ne ew York. “Tt will pay you well to write us when in the market. 
FACTORIES, PEABODY, MASS. 
ORIGINAL MANUFACTURERS OF THE P E T T I N G E h. L-A N B R E ws co M PA N Y; 
=a=_—=&e 2% REDERAL S’T., BOSTON, MASS. 


Simplex, Ward and Knight Lamps. THE LEADING SUPPLY HOUSE 


NEW YORK, 120 Broadway. 

BOSTON, Exchange Building. 

CHICAGO, New York Life Building. 
TACOMA, WASH., 102 So. 10th Street. 
BUFFALO, Erie County Bank Building. 
PHILADELPHIA, Girard Building. 


ST. LOUIS, American Central Building. 
CHARLOTTE, N. C., 36-38 College St. 
SYRACUSE, N. Y., Bastable Building. 
SAN FRANCISCO, Mills Building. 
WASHINGTON, D. C., 1333 F St. N. w. 





ALLEGHENY, PA., Robinson Street. 
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September 16, 1896 


ELECTRICAL REVIEW 





Price, $1.00. = = 





MORDER Now = a 


“ELECTRICITY AND WATER POWER,” 











By MARK A. REPLOGLE, 


Gloth, 160 Pages. Illustrated. Pocket Size 4x6 inches. 





A valuable work on the Generation and Transmission of Electrical Energy by Water Power. 
Of vital interest to Engineers, Students, Mechanics, Water-Power Owners and Investors. 


Includes descriptions of the most representative Electrical-Water-Power Plants in the United States 
and Canada. 





MEMO: SEND YOUR ORDER AND ONE DOLLAR TO-DAY! ane 


ELECTRICAL REVIEW PUBLISHING C0., 


Times Building, New York City. ne 











eee 
HANGE OF OPINION is often an indication of the progress of sound thought 
Ga and a growing knowledge of one’s surroundings. Nearly every station 
aT NEvER manager, every contractor, has changed his opinions in the last six or 
seven years. They formerly thought that almost any kind of wire, cov- 





ered with something, was good enough. Almost any manner of cleating 
it up or burying in plaster was sufficient. To-day nothing satisfies the well-informed 
man but OKONITE for an insulated wire, and nothing so completely meets his 
idea of perfect construction as Iron-Armored Interior Conduit. Prompt Shipments. 





Electric Railway Central Electric Company, 
WHOLESALE SUPPLIES, o 
oe eee ee - CHICAGO. : 
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THE ONLY WATER-WHEEL GOVERNOR THAT GOVERNS. 


WATERVILLE AND FAIRFIELD RAILWAY AND LIGHT CO., 
WATERVILLE, ME., January 18th, 1896. 








LOMBARD WATER-WHEEL GOVERNOR CoO., 
BOSTON, MASS., 


Gentlemen: In regard to your Type © Governor, which is regulating for us our two HISrCUISS Wheels, 
which give power to operate our light plant, street railroad and power generator, we are frank to admit that THE 
MACHINE DOES ITS WORK ADMIRABLY. We have no hesitancy in recommending it to those in want of a Governor. 

Yours truly, 
(Signed) I. C. LIBBY, 
President Waterville and Fairfield Railroad and Light Co. 


LOMBARD WATER-WHEEL GOVERNOR CO., ramestire sr., BOSTON, MASS. 


) ole wil i 
THE ONLY BOOK OF ITS KIND. ie 
Ready October 1, 1896. 4 


Postage Free. 13 
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WIRES AND CABLES 
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“MOI nUBRER GUTTA PERCHA INSULATING , | 

> MAIN OFFICE, GLENWOOD WORKS, 7 

Te Cited GE Tees Co 

; “—__YONKERs, N. Me 





bid the thy Mois tf hard for Rubber- Covered 


~ INSULATED WIRES 


AERIAL, UNDERGROUND, SUBMAR esa 
AND INTERIOR USE. = 
— KERITE. TAPE. oe 
Catalogues, Samples end Prices on A Application. 
S. FA MORSE. CHIDAGD, pe eh 


CAEIPORNIA ELECTRIC WORKS, Perret: sak a, GAB: 
ENED YE « Be 7 EERO Wad SHINCION, oh C1 ae 


i | SPRCTAD ATTENTION err Een LBAD-ENCASING WIRES AND CABLES. Se cee | 


yes Electrical astrument {o., 


1i4-t20 William St., NEWARK, N. J., U. S.A, 
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JEWELL BELTING COMPANY. 
TANNERS OF OAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 


HARTFORD, CONN. 
EPPINGER & RUSSELL CO. CREOSOTING WORKS, SOLAR CARBON & MANUFACTURING CO, 











ROCE 
CREOSOTED PILES = 2 AnD TIMBER FURNISHED. 


CTURERS OF THE 


Electric Light Carbons—Soft-Cored and Sotid Carbon 
VALENTINE SUBWAY. , ELECTRICAL CONDUIT. Brushes. Battery Carbons and Carbon 
WORKS: LONG ISLAND CITY. OFFICE: 6 


SEND FOR CIRCULAR Specialties. 
Capacity, 1,500,000 feet per month. 


Cylinders. 100 feet long. | ADDRESS 95 FIFTH AVENUE, PITTSBURGH, PA. 


THE NEW ENGLAND ENGINEERING CO,, 


A. M. YOUNG, Prest. E. S. BREED, Sec’y. 


—— MANUFACTURERS OF 





6 BROAD STREET, N. Y. 





A. 0. SHEPARDSON, Treas. W. E. CRAWE, M. E. 


WATERBURY, CONN. 


W. G. a Supt. 





WE HAVE INSTALLED MORE CENTRAL STATIONS FOR ELECTRIC 
LICHT AND POWER THAN ANY OTHER ENCINEERING COMPANY. 


Sees 


REASONS WHY 


wei always do the fair thine. 
Our Stations all pay dividends. 
Our patrons are our best friends and adwertisers. 


VWWe make a specialty of Central Stations and show the owners 


Ihowy to make them successful, 
Correspond with us. 


Sa 


BUSINESS ESTABLISHED 1868. INCORPORATED 1899. 


The Connecticut Pipe Manufacturing Company, 


NWEVYT HAVEN, Cc ir. 


THE ORIGINAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. 
ENGINEERS and CONTRACTORS for COMPLETE SUBWAYS. 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 





WATER-POWER __e$ROYCE & MAREAN, 
GOVERNED FOR ELECTRICAL WORK. DEALERS IN 


he limit of government of water-power is often determined by the design and construc» 


a a 
tion oF plant. Consult us if possible before completing your plans. Electrical Cll lies 
With REPLOCLE’S COMPOUND RECULATORS we are prepared to undertake 
and guarantee the government of water-power for all purposes, including Electric Rail- 

e Power and Lighting Plants. We make and sell all of Replogle’s Electrical and 
way, 


the government of water-power. Expert advice 

1 Governors and other devices for 

AoMiea oA application. If results of your present system are not satisfactery, write u» ‘ b . 
Address all inquiries to 


wo a THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. 
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SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA 


ai Sie “Siemens & Halske: | Berlin, Charlottenburg, Vienna, St. Petersburg. 


MATOPACT TRESS OF ———— 











hess fy SCENE Area PrRES. ‘They have proved remarkably efficient and economical. 
machines ee ip ane Borsié-Power to 2,000 Horse-Power.. 


Paes Se oe Eto ADVANTAGES oF our EXTERNAL ARMATURE ¥PE:. 


Maximum Magnetic ‘Eftect. . 
Armatures Cannot Burn Out: 


Creat Compactness. 
Correct: Mechanicat Design. (The centrifugal tores ts zounterscted, keel y the 


inward pull of the ternal held miagnets.) 


ort rane 3 7 tise 
a Sook mae :* We 


oo 


Dee = : oo 5 ay amy =u 3 ; ~ 


maxiirium. S pasishersl ‘Speed ‘of Armature with Slowest Engine Speed. 
Shortest Possidle Winding of APM Bture. 9 | 
- Lowest intertial Resistance of Armature. © 
(.: ; Orly 3 te 4 Volts Difference of epee s Sinton Bars. 
ewe STOLE ais opper per Ampere © urrent. . 
RSQ AU MA | ett Greatest Salat Sure Bosbkhie. ; Finest Quality ot fren, excellent finish, absense of Siadiog: wits, 
; | | Pin Bet 2 ta eight years’ co nlinwous se nice mot oa arinature has been replaced or repaired, ‘Qyer 200 G0 Haree-Power in use for Railway, Lighting and Motor Bervioe. ie 
| Worlds Fait Diploma and Medal for BEST Direct-Connested Generator, 
GENERATORS AND MOTORS, With Siemens Drum Artmatures, which are copied extauaively in this country. We 1 are buliaiug here wanhins 463 Saha tre 
Pee opr Rinaa RIG Se ean ‘SEE our NEW ‘CATALOGUES. CORRESPONDENCE. SOLICITEDB. . 
ue Moai Maca se nee aS Seite = = = (GENERAT OEPICE Ts MS ICH EeUrK LeDIN Gs Ss AGO. 
Soa cta hak Site he 

Agaric Sierety. ‘Auittaing anit 436 Liber fy Bt BRE is DENVER, re Hoaton Mabe CAE city, - Nop Saas ‘Gat 


CINGI FATT west Hulidt ‘ 
3 * ‘ T Lat Mts, S Baal of Gommerce Baitang PRANCISOD, 19 to Econt Street, 
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"FARADAY CARBON CO. 


+ ELECTR LIGHT DAKO, 


JEANNETTE, ‘PA. 


4 is s Stil oe is = oF scone FOR 
ee na FLEGTRIGAL ENGINEERS, CONTRACTORS, 
ae a ~ GONSTRUCTINE ENGINEERS, ARCHITE! ARCHITECTS AND STUDENTS. 


How w 70 Wie By Nine BUILDINGS 


ee MANUAL OF THE ART OF INTERIOR WIRTHG. 
"BY AUGUSTUS NOLL, E. gaa, 
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4162 PAGES, — 
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“This tee one sabe the mast {mparinna practical bonita On danttioal works tiat has ever been 
lagied. It ie written Wy B paudt touster In: the att of interior wiring; by one who has 
robatly wirat up more al inga anh lato ps than anybody. aise in ihe word, Ma. Nout 
gan the practloe of iis profession: ab the very: commencement of electric Hghting by 
incandescent jarops acd. hes hak been au active. leader in all Whe jater developments. of recent 
geara. “The book abounds: iy soltd, debadte, practien) instructions, rules, moggeiticns a0 ne 
advice, aud | 3 Beery iust rated with drawings, diagrams, tables, site = aA | 


ete smeared 


con TEN TS : 


Chai Locduitvoduction Chap, 2.—General Considerations; Chap, 3 8,—Location of | 

Conductors; Chap. 4.—Tiviaion of Circuits and Distribution of Current ; Chap. b—Lose } 

of Blectrical Enetgy in Poniinetace Chap, 6.—Plans; QOhap, 7,—Condult Wiring, | : ‘ot. ‘thought. 

Ohap, Srcewitehbog rds; Chap, 9.~—Appliances aud Covnections; Chap. 10.—Converter {0 ey” 

Work; Cha aap. 31 verhead Wirtng; Chap, 12,—Fuse Wire; Chap, 18.—Insulation ; : OHANO. a 
» Chap. 14, ectroly aa; Chup, 15,—Adverse Wiring Conditions; Chap. 16.—Theatre and 
. mane Lighting; -Chap. 17,—Plans ‘of Distrihation; Chap, 18. —Distribution of Light; 
Chap. 19, —Tietefbutlon ef Laborand Hints to Foremen ; Chap, 20. — Preliminary to Hules, 
_- Bisctrical Data, eta.; Chap. 2y — Rules for Ascertaining Required Sizes of Wire; 
_ Ohsp, A ~nergy-Power ; -Obap. 23,.—Dynamos and Motors; Chap, 24. cae : 
Sap 2 Belting; Chap. 2+ Engines; hap. 27. —Conclusion. does. wortainly stay est people ; H 


’ ThE BOOKS HANDSOWELY PRINTED ON EXTRA THICK PAPER IN LARGE, Fenty TYPE. z | a 











_ The Power of a Word. 


nears aes seee nn SED el Stier igen pt , 


ye BE power of a single word is \ 











iss for Travelers, 


Shining on 


“tin sation or iripiicate 


owonslertul, and there are: some i 





words suggestin ig aw hole train : 
Tuke the word ‘ 


When. you think of \ 


invoices at once written cevith mre 


fw. snauoat itself, to yout: Tey. 
i useing pen and ink, 





Sent postage free tu any address an receipt of price, by i ag away entirely 


ELECTRICAL REVIEW PUBLISHING co, 
TIMES BUILDING, 41 PARK ROW, NEW YORK. 


00 ‘The Telephone Hand-Book, 


By Webb. Up to Date. A Timely Work. Price, $1.00. 


‘How to Wire Buildings, 


Pasenarense entree ree ——— = 





By Noll, A Ceeieee and Reliable Works Price, $1.50, 


‘DynamoElectricM achinery, 


By Thompson, This is a standard, Fourth Edition. 
Enlarged and Revised. Shauld be in every library. Price, $6.00. 


swwes: Electrical Review, 41 Park Row, New York. 





-Ceny of any Book. sent Postpald on Receipt of Price, 





Pe RUA 


Val. 20-—No. to 


Used largely in. eae aot. Eurapenn Lighting and Ralver ae: mee Pie a me 


“ : ae ‘DIRECT CURRENT. SLOW SPEED MULTIPOLAR GENERATORS AND Tons, : 


BIxon's PERFECT LUBRICATING GRAPHITE: 
most Marvelous Lubricant Known. 
Used Dry, of Mixed with Water, Ol! or Crease 
NOY AFFECTED BY HEAT, COLD, STEAM OR ACIDS. 
An interesting and gaint ete Pamphiet + 
tbe sent Free of Charge. ‘ 


JOS. DIXON CRUCIBLE CO. Jersey City, Nd. | 


iat and Triplicate Order bots 


| SHANO, » dons: nat a manifold i Combination Invoice and DayBooks 


mii awe is 


with sab eh 


| PHILIP HANO & 00. bs ee 
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WESTERN TELEPHONE & CONSTRUCTION GO. 
TELEPHONES AND ~ SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States 





The United States Patent Office Use our Apparatus, 


ae ,O0OO IN USE, 


~HUNHINGS’ LONG-DISTANGE DUST TRAKSMITTER 


‘TENTED IN ENG 


AMERICA, 
THE ORIGINAL PowbDER aoe a 


IITTER and the only one adopted by the Eng! 
glish Post Office for public lon -distanc 
Britain. You can shout in it or w hisper in it and get perfect articulation j In either case, r Seer eh ahem 


No limit to the distance they will work. 
Claim No. 1 Of the “ Hunnin 7? “ 
gs” Patent ‘is in a tension regulator or mean Vé 
fidely-aivided aa siecle duiaeiel te epsblanae oes ans for varying the resistance in a telephone tr ansmitter, 


THE KOKOMO-HUNNINGS DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant contact. Incorporated as a Portion of the Electric Circwit is a 
quantity of tinely divided conduc ting material or dust, the movement of which varies the current. 


We are the only Manufacturers in the U. §. of the Celebrated Kokomo-Hunnings Transmitter, 


300 EXCHANGES ARE NOW USING OUR ““HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


CoMPLETE TELEPHONE, Reference: Citizens? Nat. Bank, Kokomo, Ind. 


THE VIADUCT MANUFACTURING CO. 


HAS BEEN ESTABLISHED A QUARTER OF A CENTURY. 


TELEPHONES, IT MANUFACTURES 


MAGNETO BELLS, with or without the Arm-rest, He 
SWITCHBOARDS, a J 
POWER GENERATORS ( a 
DISTRICT TELEGRAPH MESSENGER BOXES, | 7 
ae 
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EVERYTHING OF THE VERY BEST QUALITY. 


Send business card for catalogue and mention this paper. 


VIADUCT CO., - - Baltimore, Md. 







































ssw 


TELEPHONES *°SUPPLIES. 


We are sole manufacturers of the celebrated KEYSTONE 
LONC-DISTANCE TELEPHONE, an instrument which has | 
no superior. Write to us for Catalogue and prices. 


KEYSTONE TELEPHONE CO., PITTSBURGH, PA. THE AMERICAN BELL TELEPHONE (COMPANY. 
125 MILK STREET, BOSTON, MASS. 




















F#RR TELEPHONE AND CoxstRUctiON SuePLy Co NET PRICES to | This Company owns Letters-Patent 
arg) Daartorn Steet Dealers and , No. 463,569, granted to Emile Berliner 
Electricians. : November 17, 1891, for a combined 

telegraph and telephone, covering all 

We Manufacture all forms of microphone transmitters or 


Kinds of Telenhones : contact telephones. 
and Supplies at 
Wholesale Prices. 
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THE S. K. G. SYSTEM. 


A COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution 
Mil and Factory Equipment. 


an electro-motive force as high as 


















ill be wound and guaranteed for 


0,000 VOLTS. 
STANLEY ELECTRIC MANUFACTURING CO, 


PITTSFIELD, MASS., U. S. A. 


Generators W 


10, 
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Se BRANCH OFFICES: 
305 Dearborn Street. 


BOSTON, Equitable Building. CHICAGO, ° : 
39 Cortlandt Street. SAN FRANCISCO, ‘ . 106 Market Street. 


NEW YORK, . ° 
ANDERSON, §S. C. 








The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 


and sale of the S. K. C. System in Canada. 


wnt bonita 
festinghouse Electric # Manufacturing Go. 


PITTSBURG, PA- 


MANUFACTURERS OF 


STANDARD SYSTEMS FOR ELECTRIC LIGHT AND POWER DISTRIBUTION 











IN CITIES, FACTORIES, MILLS AND MINES. i 
THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL | THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, Wich IS 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARG THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 
CHARLOTTE, N. C., 36- 38 College Street. i 


PITTSBURG, Westinghouse Building. 
BUFFAL , Erie County Bank Building. SYRACUSE, N. Vi Bastable Building. 

SAN F RANCISCO, Mills Building. tN 
W ASIIINGTON, D. C., 1888 F Stree 


ATER WHEEL 


Many Styles on SHA FTS. 
Driving 


NEW YORK, 120 Broadway. 
BOSTON, Exchange Building. 
CHICAGO, New York Life Building. PHILADELPHIA, Girard Building 


TACOMA, WASH., 102 South Toth Street. ST, LOUIS, American Central “Building. 
For Canada, address Ahearn & Soper, Ottawa, Canada. 
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UPRIGHT AND 5 HORIZONTAL 
Specially Designed and Adapted for 


& = Electric Lighting and Powel Pats 


is about the proportion of adulterant Site es 
to rubber in cheap shoes, cheap hose oi St SS 
and CHEAP RUBBER WIRES. Can a: a 7 — 1 RS. Our late new Wheel secures n Tokay mie rots, ne 
you expect them to be satisfactory ? | a 4) an Hn it , ; et ante seh, {aie for & sar power og ced, Fue, ge 
BETTER BUY THE BEST—which means BISHOP.  _il 
BISHOP CUTTA-PERCHA CO., 


420 East 25th Street, New York. 
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The attention of Electric L jet, 112 pages 
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We will send a fine large pamp 


JAMES LEFFEL 
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BUFFALO, N. Y. 
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NovELTy ELectric Go..| 


PHILADELPHIA, PA, 


Okonite Insulated Wires. 
Medbury Overhead Railway Material. 
Changeable Electric Headlights. 

Agents for < Globe Metal Works’ Trolley Wheels. 





We are making a 2-volt battery lamp. 
We are also making a 4-volt, high efficiency bicycle lamp. 


Our Candelabra multiple and series lamps we believe are 
the best in the market, and ditto our miniature. 


Do you know that we make a socketless series lamp ? 
Send for our illustrated catalogue. 


EMPIRE LAMP WORKS 
Miniature and Decorative Incandescent Lamps, 


Office, Salesrooms and Factory: 
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ounzvorrtaur. 194 and 156 West 27th Street, NEW YORK CITY. 
P & B Electrical Compounds. 
Perkins Incandescent Lamps. 
Schiff, Jordan & Co.’s Ship Cored Carbons. Our Baby Electric Motor, $145, by mall, prepa bag 
ELECTRICAL SUPPLIES OF EVERY KIND. P R i Ml I RP A 0 UU UI, serene sees ao . 1 
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BAKER & CoO., 


IMPORTERS, MELTERS AND REFINERS OF 


PLATINUM, 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. 
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FOR ELE LIGHT OF ALL | Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 
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wont. |” INCANDESCENT LAMPS |2="°, 


Preparations for artificially coloring and frosting Incandescent Lamps, whereby the finest possible results are obtained with the least possib] 
é , e labor. 
We desire to call your careful attention to these goods as affording the best subetitate for ne “natural” colored glass in all cases itor’ Slontrioal 
decorations are required and cost 1s an object. They have met with unqualified approval and are justly entitled to the claims made for them; viz., greater 
brilliancy, longer life, ease of application and low cost, results considered, than any other preparation now in the market for a similar purpose, and these 
claims are upheld by repeated orders from most reliable dealers. So many uses have developed for the colored lamp, in some of which you are doubtless 
interested, that we are confident a trial lot of these colors will insure their continued use for all work where a first-class article is required. The colors are 

RED, GREEN, ORANGE, PINK, FROST, BLUE, VIOLET, AMBER, YELLOW. j 


They are put up in 6-0z. bottles. Full directions for use with each bottle. 











DESCENT LAMPS. 


Don’t be buncoed into making a 
contract for your supply of lamps. 
ee 


“JUST TELL THEM THAT YOU SAW US.” 


"TT as 





__INGAN 


| mp We will furnish you with our HIGH-GRADE 
FOR ALL GIRGUITS.. , < 99 
- The Cheapest to Buy, Use and Maintain. O K i am 
each a 
Standard Thermometer & Electric C 3 . 
eciric Uo. | | 
FOSTER L. HAVILAND, Representative ine earns very ae ey ta making aby contrac 


2582 Broadway, New York. single customer. 


It will pay you well to write us when in the market. 
FACTORIES, PEABODY MASS. 
—' PETTINCELL-ANDREWS COMPANY, 
ORIGINAL MANUFACTURERS OF THE 


i = = & WA FEDERAL, ST ., BOS’TON, MASS. 
mplex, Ward and Knight Lamps, THE LEADING SUPPLY HOUsh, 


tHe PINTSCH GAS LIGHTING SYSTEM 


Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
New York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 
of Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 
Palace Car Companies in the United States. 

It has been the standard lighting system in Europe for many years, and is applied to 70,000 
cars in Europe, the United States, South America, India and Australia. 

For particulars, address 


THE SAFETY GAR HEATING “ LIGHTING COMPANY 


1GO Broadwvay, Newry York. 
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piatsitiias Reece dae OVER 31,000 HORSE=-POWER HOURS ARE oie 
STORED DAILY IN CHLORIDE tet 
ACCUMULATORS. ‘ : id 

THE ELECTRIC STORAGE BATTERY CO., ws 


DREXEL BUILDING, PHILADELPHIA, PA. 
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Storage Batteries for Trolley Regulation, Th if ! 
Isolated Lighting and Power inde TH ; 
Plants, Etc., Etc. prone UE 
es by on =! I, 
Mik. ae, 
BRANCH OFFICES :—66 Broadway, New York; 229 Market Street, San 4 


Francisco, Cal.; 1543 Marquette Building, 


Chicago, IIl.; 92 State Street, 
Boston, Mass.; 215 North Calvert Street, B 


altimore, Md. 
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Seen eos 
a time to grin.—== 


These two individuals have argued the general condition of affairs until 
nothing remains but their heads; body redu 


ced to a mere nebulous indication 
of backbone; all they can do is to grin at one another in a seraphic fashion. 
It’s all right: there will be a lot of grinning bye and bye; whole country will 
grin, but there will be plenty of back-bone to it, and it will have legs and arms 
and wings, and all arou 
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nd be the liveliest grin ever stretched from one ear ys 

to the other. Hage 

 What’s that got to do with the electrical business?” Bushels, dear man, ae 
Whole bushels. We can almost gri 


srin now at the prospect for October business. 
. We actually quoted a Customer on two pounds of Sal-ammoniac yesterday, and 
he reports that if the November ‘‘ business ’”’ goes all right, he’ll order. 


But we can’t wait on him. 
What we want are orders NOW for RAILWAY SUPPLIES and OKON 


_ 


ITE Wire and INTERIOR ft 
CONDUIT and WAGNER TRANSFORMERS and WIRT DYNAMO BRUSHES, and anything else 7 
needed in your business. _ It will make you grin at the rapidity with which we will Ship that order. ; 
Prompt, complete, Satisfactory. 


WHOLESALE ELECTRICAL SUPPLIES. CENTRAL ELECTRIC COMPANY, 
THE LARGEST STOCK IN AMERICA. 173-175 Adams Street, CHICAGO. 
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VIN MACHINE COMPANY, = 


MAKERS OF AND DEALERS IN 


MACHINERY 


MACHINE TOOLS 


OF EVERY KIND. 
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ACCURACY 
CUARANTEED... 


All Direct-Current Instruments, 
Ammeters for are circuits, and 











= ‘ UNIVERSAL AND PLAIN. MILLING MACHINES, DRILL 








Reoeieed ten PRESSES, SCREW MACHINES, HAND AND ENGINE eo 
(DIRECT conaesr) Ground Detectors, inclosed in th LATHES, TURRET LATHES, PLANERS, SHAPERS, nF 
same style, size and form of case. GEAR CUTTERS, DIE AND CUTTER GRINDERS, ae ee 
TAPPING MACHINES, ETC. . 2... 
Range of scale, 5 in. Diameter of case, 8 in. 
D ‘pth of case, 3% in. 










ALSO A SPECIAL LINE OF 


BICYCLE MACHINERY. 
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. ) h se fe SEND FoR Our ILLUSTRATED CATALOGUE AND ‘a: ty: 
225 WALTON STREET, we, ie ea See Se List OF NEW AND SEconD-HanD MACHINERY 
: AZ ap mh READY FOR IMMEDIATE DELIVERY. 2 “] 
SYRACUSE, N. Yi . . PS ee ‘ : 
os SPRING & VARICK STREETS, NEW YORK. a 
No. 15 MILLING MACHINE. ALSO 51 N. 7th STREET, PHILADELPHIA. : 1 
:4 
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No. 1701.—Portable stove, 4% inches diameter, mounted on enameled slate base. “‘Hot” in two 
minutes. Just the thing to boil an egg. warm the baby’s milk, make a toddy or any hot drink, suitable for a 
physician's office—sick room—apartment houses. Requires two amperes on 110-volt circuits, packed one 

’ : Bebe A ‘ 3 el , T : ul 8 
ina box, complete with cord and plug, ready for use. State whether for Edison. W estinghouse or T.-H. 
sockets. Send for oneand try it. We make the best Car Heaters. 


AMERICAN ELECTRIC HEATING CORPORATION, 
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A GOOD THING--AN ELEGTRIG STOVE FOR $4.00. 
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Telephone Hand-Book, 
THE AMERICAN BELL TELEPHONE (COMPANY. cnennss 
125 MILK STREET, BOSTON, MASS. aaa Se paca 


146 PACES. 138 ILLUSTRATIONS. ee 
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in Chapter1, The Invention of the Telephone.—Chapter 2. Sound Waves, Articu- 
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mitter.—Chapter 16. The Solid Back Transmitter.—Chapter 17. The Berliner 

Transmitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. Various European 

Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters.—Chapter 21. 

Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries.—Chapter 23. Closed f 

Circuit Batteries.—Chapter 24. The Practical Management of Batteries.—Chapter 25. Be Sees 
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Construction.—Chapter 28. Metallic Circuits.—Chapter 29. Underground Wires,— jae es 

Chapter 30. Lightning Arresters.—Chapter 31. Inside Wiring.—Chapter 32. Installa- Ye 

SS tion of Telephone Instruments.—Chapter 33. Inspection and Maintenance.—Chapter 34. 
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Chapter 386. Exchange Working.—Chapter 37. Small Exchanges.—Chapter 38. Party 

Lines: The Bridging Bell.—Chapter 89. Long Distance Telephony.—Chapter 40. 
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AND CONSTRUCTION SupPLY Co. 
342 Dearborn Street, Dealers and 


bikie Electricians. Price, $1.00. Postpaid. 


We Manufacture a1 | . Od 
Kinds of Telephones ELECTRICAL REVIEW PUBLISHING COMPANY, i: . : 


and Supplies at | TIMES BUILDING, 41 PARK ROW, NEW YORK. 
Wholesale Prices. 


A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK, 
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THE S, K.G. SYSTEM. 


Long-Distance Transmission. -Gentral Station Distribution, 
Mill and Factory ee 
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STANLEY ELECTRIC MANUFACTURING CO, 


PITTSFIELD, MASS., U. S. A. 
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Equitable Building. CHICAGO, . ° ° 305 Dearborn Street. 
39 Cortlandt Street. SAN FRANCISCO, ; . 106 Market Street, 
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eae BRANCH OFFICHS : 


BOSTON, ‘ ° 
NEW YORK, : ° 


The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 


and sale of the S. K. C. System in Canada. 


Westinghouse Electric « Manufacturing it 


PITTrsBbuURG, PA. 


MANUFACTURERS OF 


STANDARD SYSTEMS FoR ELECTRIC LIGHT AND POWER DISTRIBUTION 


IN CITIES, FACTORIES, MILLS AND MINES. 


THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL j THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH IS 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARG THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 


CHARLOTTE, N, C., 86-38 College Fi e Street. 
SYRACUSE, N. v>: Bastable Building. 











NEW YORK, 120 Broadway. PITTSBURG, Westinghouse Building. 


For Canada, address Ahearn & Soper, Ottawa, Canada. 
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BOSTON, Exchange Building. BUFFALO, Erie County Bank Buildin 
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Tae Grass has not had time to sprout under the wheels of our 














Railway Department. Things have been humming. We've been 


busy. Busy with orders for our regular line of staple 











#CENTRAL® FLEXIBLE €cie. Railway Supplies and busy designing new specialties. 


for your convenience and economy. This week we 











show a quartet of mechanical clips that are as simple 








“CENTRAL” FIG. 8 STRAIN EAR. , 
oy as an old brass thimble, yet so perfectly adapted to 
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the work intended that they leave nothing to be 

















“CENTRAL” FIG. 8 SPLICING EAR. _ desired. 


Orders for Railway and Electric Lighting 





“CENTRAL” RIGID CLIP. material given prompt attention. Shipments being 


made from our own stock, we are enabled to save valuable time for our customers. 


BRANCHES: Central Electric Company, BRANCHES: 
Southern Electric S ly Co., 
er ae upply Co 173-175 ADAMS STREET, No. 1010 Canal Street, 
. . NEW ORLEANS. 
ase leo ae CHICAGO. ----- = 
Gate City Electric Co., ‘ ; ‘ ildi 
Panbee cast Wholesale Electrical Supplies.~ ie ne ae ent 
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NovELTy ELectric Go., x 
7ASAL AMMONIAG 


PHILADELPHIA, PA. 
(ELECTRIC BRAND.) 


Okonite Insulated Wires. . 





Changeable Electric Headlights. 
Agents for < Globe Metal Works’ Trolley Wheels. 
P & B Electrical Compounds. | Liam, 12 Jo" rant the be 
Perkins Incandescent Lamps. ra "KLIPSTEIN & COMPANY, 
Schiff, Jordan & Co.’s Ship Cored Carbons. | 122 Pearl Street, NEW YORK. 
ELECTRICAL SUPPLIES OF EVERY KIND. 


THE HOOVEN, OWENS & RENTSCHLER CO., "u.7°" 


HAMILTON CORLISS ENGINES ALFRED F. MOORE, 


MANUFACTURER OF 


INSULATED ELEGTRIG WIRE 


FLEXIBLE CORDS AND CABLES, 
| 200 and 202 North Third Street, PHILADELPHIA, PA. 


Medbury Overhead Railway Material. 
Guaranteed 98/99% and free of lead and iron. 





If you want the best quality, ask your dealer for this 
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BAKER & CO., 


IMPORTERS, MELTERS AND REFINERS OF 


PLATINUM, 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. 








Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 


NEW YORK OFFICE: 121 LIBERTY STREET. 











FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 
SIZES AND FOR ALL PURPOSES. 
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INCANDESCENT 
LAMPS 


| TRIPLED. 
Sieve: Chino. 












FROSTING 
| COMPOUND. 


_the finest possible results are obtained with the least possible labor. 
e best substitute for the “natural” colored glass in all cases Where electrical 
alified approval and are justly entitled to the claims made for them; viz., greater 


e ost, results considered, than any other preparation now in the market for a similar purpose, and these 
Y repeated orders from most reliable dealers. So many uses have developed for the colored lamp, in some of which you are doubtless 


ve are confident a trial lot of these colors will insure their continued use for all work where a first-class article is required. The colors are 
RED, GREEN, ORANGE, PINK, FROST, BLUE, VIOLET, AMBER, YELLOW. 


up in 6-0z. bottles. Ful] directions for use with each bottle. 


WESTER nN 






"INCANDESCENT LAMPS 


i for artificially coloring and frosting Incandescent Lamps, whereby th 
‘call your careful attention to these goods as affording th { 
equired and cost is an object. They have met with ungqu 
r life, ease of application and low cost 








INCANDESCENT LAMPS, 


Don’t be buncoed into makina a 
contract for your supply of lamps. 


“JUST TELL THEM THAT YOU SAW US.” 
GIRGUITS. aig 
leapest to Buy, Use and Maintain, 


Thermometer & Electric Go. 


TER L, HAVILAND, Representative, 


Jadway, New York. 
FACTORIES, PEABODY, MASS. 





es 
any voltage, any base, at a lower price than you 
It will pay you well to write us when in the market. 


We will furnish you with our HIGH-GRADE 
can secure by making any contract : 
and we guarantee every lamp. We 1h 
PETTINCELL-ANDREWS COMPANY, 


ave yet to receive a complaint from a 
single customer. 
—= & Va FPEDERAL S’T., 





ORIGINAL MANUFACTURERS OF THE 


Ward and Knight Lamps, 


NEW DIEHL 


INISHED IN — 


BOSTON, MASS. 


THE LEADING SUPPLY HO USE. 


ELECTRIC FANS. 


INGREASED 
EFFIGIENGY. 
IMPROVED 
MEGHANIGAL 
ma, CONSTRUCTION. 
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PRICE LISTS, ADDRESS 


TAN ELECTRIC COMPANY, 86-188 FIFTH AVE., CHICAGO. 
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Cplovive Accumulator” 
niece aaa OVER 31,000 HORSE-POWER HOURS ARE 


. STORED DAILY IN CHLORIDE 
. ACCUMULATORS. 


THE ELECTRIC STORAGE BATTERY CO., 
DREXEL BUILDING, PHILADELPHIA, PA. 


Storage Batteries for Trolley Regulation, 
Isolated Lighting and Power 
Plants, Etc., Etc. 


——— 


BRANCH OFFICES :—66 Broadway, New York; 222 Market Street, San 
Francisco, Cal. : 


; 1543 Marquette Building, Chicago, IIl.; 92 State Street, 


’ 


Boston, Mass.; 215 North Calvert Street, Baltimore, Mad, 


PINTSCH SYSTEM 


Has been adopted as the STANDARD LIGHT by the Broadwa 
New York City; the North and West Chicago Cable Lines, 
of Columbus, O., also by sixty of the most prominent rail 
Palace Car Companies in the United States. 


It has been the standard lighting system in Europe for many years, and is applied to 70,000 
cars in Europe, the United States, South America, India and Australia. 
For particulars, address 


DAFETY CAR HEATING LIGHTING COMPANY 


160 Broadwvay, New York. 








y and Third Avenue Cable Lines, of 
and the Columbus Central Electric Line, 
ways and by the Pullman and Wagner 
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DE and CATHODE. 


Principles, Applications, and Theories. 


OFFIGES, 229 & 924 SOUTH THIRD STREET, 


| cn | PHILADELPHIA, 
EDWARD P. THOMSON, M.E., E. E. 


f 
: ia i MANUFACTURERS OF 
lec. Engineers, Amer. Soc’y Mech. Engineers, author Inventing as a Science and au , 
Art. Assisted by LOUIS M. PIGNOLET, N. D. C. HODG ES, and 
LUDWIG GUTMANN, E. E. 


on Generalizations, Arguments, Theories, Kindred Radiations, and Phenomena, i ee O j L E md T U B ES 
BY PROFESSOR WM. A. ANTHONY, 3 


y of Cornell University, Past Pres. American Inst. Electrical Engineers. i 


THE BOOK INVOLVES ; WROUCHT IRON 


Spottiswoode, Lichenberg, Karsten, Hammer, Poggendortf, 
1, Crookes, Goldstein, Hertz, Lenard, Kowalski, Roentgen, 


Elster, Geitel, Thomson (J. J. and Elihu), Lodge, Swinton, | PIPE AND FITTINGS, 
and, Edison, Tesla, Borgmann, Piltchikof, Meslans, Chas. iF 
ELECTRIC RAILWAY 








. ark - P . \ 7 > | | 
, Stolstow, Pupin, Stine, Dufour, Sylvanus P. Or i 
', M’Berty, Rice, Minchin, Appleyard, Buguet, ee ] yet ' 
» McKay, Perrin, Lord Kelvin, and many other emine | 
slectricians. | 





CONTENTS : 


. : low vacua. 

& and Cathode phenomena in open air, compressed gases, and . 

on of the ripenet upon the paitiods and anode columns of light, and other kindred 
3 in the discharge tube. : : fin nic 

‘tric images, electrographs, anode and cathode dust pictures, paeue Steere as 
ts, bas-relief fac-similes,and other curious pictures based upon disc eee ces as age 
de radiations, motions, effects, striae, velocity, and kindred occur =" 7 
and sensitive state. iF ; 

ode rays in high vacua, bee of eae tube. 

10de ray tside of discharge tube. ena 38 oe. 
Bix 2 od, ay Reenter Rays. Properties, laws, and Pion oF dinctiaiee aaitie 
ructions on electrical apparatus for generation. Construction S 

>xperienced and how overcome. Miscellaneous phenomena. 

entgen Rays in diagnosis. : snd 

neralizations, theories, and kindred radiations. 


RICAL REVIEW will be ready to deliver this important book 
te. Orders should be sent in at once. 


$1.50, Postage Prepaid Delaware Iron Works, 
°9 = 9 Oo © . 


ADDRESS: PHILADELPHIA, PA. NEW CASTLE, DEL 
WL REVIEW, TIMES BUILDING, NEW YORK. EUROPEAN REPRESENTATIVE : 


P. O. Box 2339 ROBERT W. BLACKWELL, 39 VICTORIA ST., WESTMINSTER, LONDON, S. W. 




















a 
tf te, 


o-eee. 
-_ 

=> 
ae 

2 ite 


aS 
Sere 
. 27-2, bo eee ee 


- 





_ 
a 
—_ 





SAS 
ae 


= 
-< 
i 
SO eee 
an & 
pr ~ 


* 
o 


«: 
3% 
a me Pre) 











Se 1 sind ‘a: + Only Motals at sud fe Yat Sone 


: iin “ee 
Station 


gh natie fish 


ELECTRICAL REV ER Vol. Mo, 1 





vill 


: A sa hn nr eee PT eee 
a ee a a a: rt 





WIRES. AND CABLES 


have be et, ure ‘now, 


‘ib sain vc SUTTA PERCHA INSULATING th 


\ MAIN OFFICE, GLENWOOD WORKS, | 
i JS We stand KA Eo Sets aie 
| RE, 


| anit Beare will. be 


Pekcn Cortlandt Stas 











Wee o cables at the ‘WORLD'S Ft t ‘ian 


~ AND CABLES; 





AERIAL, “UNDERGROUND, somal “— 
AND INTERIOR USE. ss ae 
KERITE TAPE. 


| Catalogues, Samples. and Prices om Application, = ay | 





LIGHTING. - 





OW, R BRIXEY, ne 


5. Ff, MDHSE. eieany, Lebo ONE. J. E. HAM, General Agent, 
CADEPORNIA “BLROTHIC WORKS, SAN RA FeIsee, | bats. fe 


REANEDY & BY PEROW, aos BY: We 208 Broadway, NEW YORK. 


 SEEGUA, Le 4 TENTION | a rEN. b EA D-E ENCASING— WIRES. A Vb CABLES, 


Switchboard Instruments. 


ACCURACY | 
CUARANTEED. a 


: “ni Feirvot-Currend fnateuments, 
haste ve for are cirnvtte, wad 
diraund seatectorn, ducloged ie the - 
geared orytey site wut: furia of eaae, 





ESTON Hecrca Instrument oo, ‘ 


| 
| 414s120 William St., NEWARK, N. d., U. S& | a 
| 
| 
| 








“West 
Standard 


Portable pirent- ‘Handing 
. \olneters - and: peor 
eters, Amenetere A) 


strum, : 





‘ a Milliamonecters, Webtne | 14 bie 
7. ulin " Praia ene ters aud Voltineters Tor) | ceaner ave reals § it, Diaméter of case,-¥ in. 
| Thgae. imaipinwans on AG PSD ae A a Alternating and. Diseut- | a Dagih of case; 3 She ti, : 
ara} priocipia, mpd ane just : Neo a Carrent Sint 

gL ALCEBLS 4 tet FECAL Cur portable nsirutash ot 

tapbird REO EMaeest gré yecopolned. Aa Sbail-- | 


'S.E. I. CO., 


Cueat Wailktssters- and ards thromgkont ‘the: ore a 
Ammmetars; frat are tees ized world. SN se 


jareer, and: the wonky; Hur Scmiciortable fabs Soe 2 % : B25 WF. ALTON STREE T 
2 








ids - Moasion tire Eiectmeat. Review s when welting far’ nahin 


ris ete mclosed i A maat- aratory Staotard “Sint [See at ie Pe 
iy g@aeigned,. Lest ~ prague, ae = seer renee eit Agiiieters are Vit ce OR ee | ris 
ato ate sa ee ene | Bal Renter. | iE SYRACUSE, N.Y. 
| ee sete oo i + Diese tema e | aa 
1594 : r 9 cages! absolute auaidards fot 
finances of externol tag: ee sty) eB i Lahoratacy nah : : DISON 





Our Fluorascapes ‘and 
Fluorescence _ Sereens 
are of acknowledged aupe- 
4. wiority, und are Suse’ by the 
S more prominent 


X-RAY 
INVESTICATORS, 


Ont Photographing 
Nereens ‘are coming it 


- WEATHERPROOF WIRE 


MANY FACTUREH BY 


PHILLIPS INSULATED WIRE CO. =| 
ie 
| 
| 
be 
\ 


Seo Fork Gaifiee, ; actor ys 
30% at | CORTLANDT ST. PAWTUCKET, Ret 


mask ake <a cede dbeegtatninns —- ae 





AGENCIES: 


Pettingetts Amirews Co., KRiuctric Apypiance Co., 
Oo  ftesten, Mass.) hate fg: nA 
Hise bY Ac ub Ragincering Qing St t sath Wise ‘ Sageyn ¥ the, 
‘hinneapolis, Minin. St. Trouls, Mo. 
Fe Bradford Beltitge Co:, pReEINOME his. wee 


~ se UW > 

2 ORRAY 

Eg Dre eee eT "SURGERY. 
AYLSWORTH & JACKSON, 
ORANGE, N. J: 








__ MoTor-STARTING Box 


which, unlike all others, 15 complete, 
macluding switch, fuse and a Magnetic 


Dieta Inforidtion on Angee 









| To the Electrical Trade ot— 


We carry the Largest cae mast. cow sere 
stock ef Electrical Supplies i th jis section 
of the CGUnery, anid eur prices — ere | 
| pene fivorably with the best. 

! Wodte for quotations on anything - 
meay need, on sen eo ETE us a trial onder« 





: ! sirenit-breaker, avhich OL only opens 
vies: a che cleat for ‘current a 





i. ‘bub for over-loads 8 aeelhe ee 
“This siatting hax is: fur nished with, 
every. ies & Cc . Motor, a eee 


THEO. & 6 ELECTRIG COMPANY, 


Seneral Offices: 





Seca tee aa i ee 





lh ng eg 


Oe 143 Liberty Stem: New York. e 
Fae ‘MICHIGAN ELEC ¥ ELECTRIC C0, 
z oe yy %. 3) DETROIT: are : 
eae ranch Offices: — eee ebgt Ns avin eg . 
BOR TOM: PHILADELPHIA. a ge “ eHIcAco., | | Nah estan sec NUS, GENTRAT ¥i sTRCHHIO ) COMPANY 


__YONKERS, Li Ye | 


va >. e )\ TELEPHONE, TELEGRAPH, POWER ax oS 
















nee ama a ty 


pe ‘thousand of ally of the Fontan wake | ar ee ae eee ees | 
Be. Wark, that the. saving. a gost ‘of a Ape] ey me 
“aper ration: as from. 20. to 3 wo: per Rent | 
a Bint bated # Formerly heen | the Graze. 


i ie rr 
rs 
"raimricieeemenc _ ve at re 
\ eres ooo 














a a 




















Pg (de the Avotk better th: 
;  Steahanlee AelRlcat rawbia! ak: 1 hig? ee 
eg Deer Aerbtirkwen 4 Hechanrul: Dhraicd tye go 
Shee ine Engharetline PH albn inp, ‘tneomal big we 
1 Maced ie Udely, HoWeqa, Heddy Myris moa 
artes Creme og a tte 
Gd Metal eh ! 
ae ime lish Veale mn . Suencet tiny mi i 

























s 7 i De <a mE Cee lecdad 


eee a J ELEPHONE: SERVICE | 
as AG PMA WEL tye tended tite te hs 


Parrelf Foundry | et ae IND NEW YORK ISS aw ; ( =a ! , Vitter Kua tree Pely Circular an iE 
pany; af: GES 2 pent og EFFICIENT A ee eoMibari, hie: o 4 Pi 


Hite aa SD eattncaniala: Aang ‘din B 
ii ee phagaa: aivet 


WH Deen arg Wish My sited fel a 
Mitattio Mironit hiseact Cot git Rebeemniionnt 4B 108. FT 
catalogue showing | Er Maile Gens, latte teat Te | LA Orem, semoiomna 
re cat their very: x RAPID | ‘Pie Stttelbenrde reat thorner ET : | 
rgelavath scthitert, bie: Urherating u 
oF hey bave } “Bent § ace ‘iets ghly rnb wT aR erRiCL tinier af 
e ea fakin “ik. BeMLM CLE HSEE Bet gen. ane eb 


t mintutare ilins- eee SOUEES TP any part of Mew Bade felesy. y . : 

















Linht Gorter potieg: arkguevisentad oa 












ey Sansom. street, Philadelphia. 















Be ee 













TN hs 

























“thin a 













: aes SRC se Tere ot thin sew 


WOH - PHOSPHORESCEN r 
HIGHLY FLUORESCENT CRYSTALS. a 


prssentemplopnt as: evginecr: nha splendid | 


elevinic Hight utd water plan bate been Bice Superior tae allie re Ponnstate: sperfeet |. 

eit present. PEAY PREP... Tahir UNvaTN he etinitivn ) IWSiaUianenis: pork; each new | 

oweuld Tous) Srey: Tent pl oink. Good rekee | ge “Aablionned © by: losphowestete ie’ se a 
“pret icins exposure: a : Ber 


wactea oe — 


| Pasiting heap a Hore ane rrucile ue youts | 
Hi Canali i: HasEah ing: acipT OLS AE | 


Vine PORK 





‘bbake SB) siaitte dh Bethan s 
sents at a ghinee | Y FARSI REACHING : eee x ta S| if mk Ee ar Bea 
‘iT at the rachines | Peake? The Srrveean aired 4 oe uM 
Tg Biel icaie cai A HOEATALL RAY AP mRATUS ‘ 
Ce Se Matas: Mealaiha, oo kg Ed 
toker Gompany. fh ECONOMICAL Be. “aie, “agen ; | Fluorescent Sereens, | : dae 
hid pecently per | Go Seeuaest Iheseisie. in areetariey Gh | Fi | 
Pee: eee fale fp vorascopes, | 
ie which 12 4 ppl in dif 4 pies No parent MAES in ONLae yond 3  merre g ph: 8 tei Y 
i making each | 4 aw vor 7 Eso eaF oe ee apa tots. Crystals. Pues 
Ms hye ‘Seadare q Ei ee nen eae “ime ae Sei erent u ang £ lee trical f heinamrar ts, ’ , 
toe very. simple, Le os Pee ee ee aus to Or dae. sts 
itoke a ‘prantina We fe een 24 : 
ee boilers. . The) ne : 
is of te. general Bs 
ugh. -engingeting | | 
13, heaters and 
en id inviles ver: - 
ee parties. 





Peg ee Ene From op Tea and fernyer cmployers, S 
i Battery. ee Ameer Addo * een ee RES 


earn Tr ona ig, Park nan : 


Sa 


SEND FOR catanoeys. 
aL Park Row, New York City. ieee 
‘seen Like ae ee 


bie Hee Sf 3 = A NTED. S&S Spring Park Avenue, ae FRE D Mo Loc "a E. 
re have thus far Bae ieee JAMAICA. PLAN, MASS. | Victor, N. te 





at 


Pyiga | fa 
Ned. pie eugines, | Bosidoa ae. ‘tinnager Cay: sore ie 


Mee) spevioe, reliable tolepboun : comps BY a a YORK eeareye oe eae Serkin s SHOPS, 


At 8 wade Of The | ran we mit! yeays’ experience cand 
DL a ee Warren & Oo, “An + Exeallout Opportunity. 


ave i ote Air ae nlerg mes cas (AL Be iy ai aE By Seams, Prageitors, 
¢ wi ithe nest: hy: Adsrese ce ok A NSMITT aR,” 
its meegea ed sa f *. 


ad. Rae the “are | 

nig oedinury glass: s 
ee opal aes aie ae 
“been placing a a 


W Vanted! ! 
ie Kings: Conty. 


Phe: eke Sete ae Torse-power. a “New: OF 
iment: te alae: i - scout hand. A eae teres 


of grasity a bt ae ‘Addvess,” we | sie We peut 
:  mabenany ‘yr Seaane swith iM PREVED: avro susie BREAK and POLE. CHANGER, 2iving a heavy ap sa 


| Shanon Valley. Telephone oo, a Bend 1 for Byles List. ae he. ey BEL IEOOR Es 


‘SH aA m Ox 1 N, » “PA, Me soit scturer ot 2 Toleohone colts toe ‘Electro-Magacts, — 








Eantiicnk wee iresenh teeter WEY abr 


|} Care » Bie TRIC AE Ritview, 
Ss Park k How, New Youn. 


3 semen ee: are ee tisk juestinies 





ie Ts earhalits ‘ib AER sera aoe 1 Penna, a ss 3 


ee 








eae zs e = RAYS. 








i.” | POR, ROE 


"ed “Galil Saat ohh) dae caievaaiaa ~ Sere BOR 






antia ‘elaphone 
ny ha ve recently | 
lation ol their | is 

Lown, Pas, with alt te eee wid 


ne { , — = = ~ TRON GL AD FUS E BOX, 
id Wilmington, ‘i at EL LS, BUSH. | ME 
eS : B L BUTTONS. te ys / a 


ARG-KMIFE SWITCH. 












ye treated. The) 2 oth a 3 
Foal a “on puny bi aN at te oy NEW Po = yy anit 
HUEBEL & MANGER. 


ble intraduging | if Ba 
at fe ; SCAN TFACT URES, 


in: phive: of all. Pa oy | a ee 
ignel Qonipary, } .\gian a i 286- 90 Graham: ies Perens 
abstiiiting this — BROOKLYN: N Ye ; 


The. aan jataot- 





“RY SUPPLIES. "| ROENTGEN RAY 
— PPARATUS. 


CROOKES TUBES, 
OF ALL K KINDS. 


FLUOROScOFES.| 
ELECTRIC. SIGNS, 


lo 
iabsiataas pegs oe <! see o ee ae ovis . | ‘staniy’s TORPLER. uote wutine 
| A | 
| MINIATURE AND” 
ft 


aes We j ULE s us a 
RIBS: ‘et 
DECORATIVE LAMPS. 


-_— eee | 30 Caran § Slee, 
CATALDBUES oN APPLICATION, 





‘eand teats pon: = FOR 8 A LE CHE AP, 


be a Raber of 





im hae WV TE Volt DYNAMG, 





| o* , | good ae TEM, and in pottent peer 





eae sett ‘sunt work fi heigl Sree ang ual tut 


(ONE QUARTER PIRST cast, 


WW “Ch ath Taptaliativa ae ii rdw vag} Peryeawex. 








oe CO. =e ae : ie Se enn Ps Ney w Yor 


NEW YORK. ‘Bewt for He mc riptive. jpanpiblet: ated Qirices, Ther 





wll SEF et Rr Peet 4vuit, 


a “WIYTNEY ELECTRICAL Tungstate of Calcium 
we 











MANUPACTE GENS Spare oe ic Screens. | fe 
COMPANY, INSTRUMENT O., otograph 


iGINEERS, 
TIMORE, MID. 


my © Broadway. 


High-Grade Electrical Instruments » A. PRISE & CO.. 


+ lvowitend st re i t. cS Pp es BOSTON: 


of Every Description. DEPARTMENT, (GENERAL ELECTRIC CO) 


nena Ee N. H., U. $4, 





s ees 


ner at the: tight: Circe. Berd ee 
= ye is pot in the night place, it wil 3 

| Rany 

| jother. - We ‘guarantee it fully a aa 
F ands take nO risk in doing 3Q,, Tea 
Mp) THE GUTTER ELEC) 
ma |TRICAL & MFG. CO. 4 pa 


oe High est Insulin 


j Sass . ve 


Me. Voltage Power. ‘Trane : Ve 
_ isto, Beit clu a el 


480. GREENWICH: i TREER, new ORR. | 3 “Pbteetloyipeiie 9 fe ieee ‘tagiand: Bestiand end’ pa a 


Eergiatee to” pea Teste ebeniireite their busiess trough export eee 


| Ars Gamat ae bain ena stynnaios. PETS AE Te Sy ueingos jb = a - 
a ‘Hovin aind Fivinrical oe AG Addrese 8 Ca" care: ah Bos VAR. ere ses 


PRET E THN WIRE, (alli) on Highly jadispe? BARDS. peat 
hie FEOGLS, “had Routed ee laadEenioly Wedel a 


2F-27- Fandewaivr “Htreet, : Man, ork. | 4 i rel 


J i ers si MSs. - oe 


> Wa Elta Han — S 
_ aad Sul bo., Urioa, a ‘ 


; | Enis DESORATIVE Ano MINIATURE LAMP 


rian HARRISON, | Ne ray bee 





eet 


Fes SER yeh: 


re ue rl 


= 
=_ — 


. = Ll . " 
4 oe 
a a Ba a's z 
2 eee sly 
ih wha Pu 
, ri 
2 A 


ail 
<a, * 


B 


ig 
. 


e 


_ ae! 


= tw 


ta 2 
Sirs ina al ee 
ee 


eS gs ee 


-— $ 


= @ ‘Tr 

fh 

ie a 
on 


# 
he! 


rN a4, 
7-7 


rr] 
ia! Se 
a 
T : ip Z on. 
r 


fn 
= 


Pat eo fs 


Ta. 
oe 


. ~ wE bee ey 

aay Ete t 

Sea ee Ta 
eS 


a 
aS a ‘aie ee 


*- kr. 
— . J t e = 
: a 


= Be 


Ky 
‘i age 
t 
i 
fl In 
is a 
' 
rs 




















5 i 
ee I 
t 7 
i} 
i | 
47% 
tag el 
eee hee 
EH oat 
et | 
ah. on 
ah eae 
7 | ie 
i 4 Bid | 
ate ih 
t a. | =i 7 
Ait 4 ft Le | : 
in i md a 4 "als 
i I} j 
i Tbh ye L X 4 ty 
i i A oe 
t | wt 
t } RB Fg 
b Sa! a] , 
i ot iy 
: Ta ’ | 3 
TC Bo ae he | re 
f ay i he J . 
ts ss } 
i " t 
‘oa ib 
RL i a 
HTh he 
fea Bae, = 
ito tt a 
i I J Yi wl 
i ik jist 
i td og ii 
an at i Pat 
i At" 3 
: fs yids 
4 1 ' 
4) Agt el i , 
eal wt j , 1 : 
fae Fatma gs 1 1 
F . 4 
ee aac i ‘, 
' rh iy yoce a 
Ae ee he oe nH 
yay eh ye 
Pig ed 
a ‘crud a a 
r 4 ee 7 I . - 
‘ac. 7; : ' ath * 
of ee aT iy 
i saat ee = 
Pte RN oh er a 
EP a 
dy eed ‘ ! 
ae 4 eee “A it 5 , 
et a on Ait F hy 
he u ath ie ea 4 ; 
hin Et respl Fork 
= ; fee iat af oe 
fb we Maid “i 
Pee a et 
Ka Mega “a4 
rT see ce BABEL 
i a Tee Ro ae 
’ : Ate bh | ax 
‘ 7 i te = ie 
- iL J art i! ty 4 
eps Hye aie ; 
oe * i‘, , 
AL ht ref ; 
hay Pi gr My 
DE te elit, : 
Regt ws: “Sa he \* 
rc he i ¥ " Af ‘ 
om eis 1 J 2 
i i : val ; 
a LE a a 7 1 
i oe i 
_ , eat 2 we 7 
Fils & a t 
Wa | hrm t 
he a fh EE 
“ i 5 i , I. ‘a 
ee PE j i 
SRL Feet foe 
if te Hr. = oT 7 
Tata a 4 wt : 
BEET Se 
Beprtis tay i 
ig ' a gr 7 
ie) i fo } 13 fe 
L t ‘ j a = 
rl t St + 
7 r ri : 
5 it i Te] a F 
AF cyl toes 
gto =a Tes take 
fi tah a 
a vy! “1. to 4 
Ble ee ily 
/ a a F ft i‘ 4F 
ee is 
aa iy. "I He: Sea 
1 hy i f it ; 
he's ; 
ug de) Eb 
ee my i 
4 ra i _ 
Fp rt 
1 bee a 
: \ “Alry 
Vy EES 
Rhee ee Sn 
4 ee ihos, A 
va oe anf ‘ Pes it t 
1 ge ae ee 
. ' * 4 7 ‘ : i . 
uF el Ak hs ; 
; be 1 
L . x y i + 
ay 1 al i ' 2 a 
ip tt tak eS fig 
! ‘ 4 oa i. ae 
: i ? % ¥ = :* 1 rp 
5 L, - 
5 : re " a cit 4 
fies ee 
be it es fT 
‘ieee oes By a 
ie ee 
a Fe ninety 
EF ty: af cy sip ky te at 
| vay hie ph 
{ an. 1a crea [1 
1 ior u Pea me 
‘ er .ihi Ce aah 
I ee anf fh 
1 We teat rh thi 
ar ei oe pe ed ? 
ase a hone ri i 
f FET pe PME TEE. oh 
Pi AF ot eed 
ot roe ss) ts 
Ba st a a ee ai 
eek et ald #, 
sal ete Se aaa Dae 
L th rn : \ 1 
eA bee na i | . 
“ee 
U ' 
i way i A | . 
Tl 
AL ao 
' - 4 , i 
{ TS 
, 1 eee 
5 3 er 
2 ee 
Se a 
' 
i * 
- 
' 
CT Ayn 
eh. 
oe”. t 
en a gt 
Pad At NA, . 
ee ea lca 
A 4 
Tal Me 4 
2. = ee 
EP 
jem Sota 
ret Fe 
i try 
wi ee “Pa en 
“ agaehey aE 4 
i oo a ake 
7 a es as ae 
eee ae 
ime 4 . a 
et _ 
L be 
at = 
iapre 
LL" | +i 
tl -* 
4 
Sal Pe ee ee fe tee eS 


Le cal Rupt ey OE Gaeh tales, elvetsenl energy 
Soe Ja. phage dt he 
: = = gael TRY: pes saprous ehtofide: aL ou: yen 

> and dissnleing pay a 
os fnoades 5, TR: D 
2 oA ARS On “Beetle tant: Apes ft 
: mrs de Gailbrath Baston, 3 


= cars Ww, “ey ehiTiOOe Brldgengtt, On 


Consists nf a botiow SEER Ny unetih, 8 


opxponding sHid vores 


= wit thie foterior af sak Sins hats ie 


ey se current aga tsbiont § ieee 
--.  Dharlottentang, 
oo ted: with SUES qaqa ks le 


es ee ‘An apeniD 
— Lo eotert: ome: rot Vee baa bi a 


S nallman, ‘Ey ausville, dru 


= ait rt tt 
oes: sane | om ulciy @ud-= Lae ip nite 
ss aii tirne te brake © dpi: is Hope 


ys ne “Unkti- puliog i Wee Vie 8 ae Re Sued Bee 


ooo kay Fropatsin) 
oe wh 


Ni 1D, shies eye, a “Tae SAE. Alas? 





ath ORR enhil! SW rely, Fovlipetirle it bye at hed: 
a 1 Ww apni g “past Leche ‘y ist. 
 thiamistid, pokey lever 
oo The tient Legere: Sent 
Ss BGR OUR “Thera guide, olee trates yas Siz! 


= Riintle,: Dohasiterty, a 














oh Yak, of. ‘ig ADAG uo 
oy alma ps andl: ebrderik: neiren tet Ue” 


oy Fat panies, 
— a mothe bar: pr aterl 


7 i tlie: sca AN 
jhe Dhaba ted | 
Ae SOG © ectrla: ae we 
ae Me Hodeigavz. row Yor. 
1 bod¥. foclaging av Ther, the 








: Ss are ot alin is chevede ty frictional ¢ 
hie: jonrogl. ‘hy 
Sh a sly spon, fe Priest Bui a 
t pave sll aes ne see ee ot * y patent ay 
“tres sauured fo Tat irate awn] oo: 


Se stale 
a ate 


ae mhigns 


a 








SS 
- z - ut - r 


a 
ELE SEE TENY BER 42, son. 
BE ce “Ppote OF jranstorming chews: 





Lcd 
























































“Drashurngs Be cae. | ya si ee tect oly tic. anode. | 
diate saypeotss eto ale} antag: He 
We Hs. eho). 





Bure liens: ¢ Pas eran, Waw Ds of 


hte “plised. cine vith, disolvinc: 1u aS Te: 
her meuts paul idrenit tereaina 


etrondit (ermine, Prat wayne 


tor ‘yeleplivae, ‘eke 4 
prawhawin, Whwely . ni ae | 
‘2 = Clonbists ot: ape veer Watinias Haws 

i sturhiee apie ewik set te eodtecne) bt slyar aac 


af. ae ale Bh aa 





pot in tbe baths 


AT: ai ‘Wabelannks: for the other: ni anietit 


at the. shall): 





as 
contielots: ode: 


crise it” 
Birr, 5 Trolley “ane support foe, mle Pee L ee jus 4 


coe ER peuybe eas 
“sey vootht | 





He esi 

af inretultic come thy 

Ge LAr | foaniet 3 

gets 

- 4 oS a : 

{ wire Inehuded te ia: “OnE “dbus | 

: sections!’ are Willian thie WEEE. a coB tors} 

3 inberiar > Orit Tir and omen Oe. Toe 

dae to ibe Tabet Ge Laretn the Sail ist 
“eck te wit dik” £0 


AG, TH. “Hieetrivally 


Tyna Be se 
surfer W. 


By Da Way 





removal ehimped cimer | 
SF SN witli: device: far elechties |. 
GG 7 URS kona See ommabn 


Germany —& relay pres | 
pespectitely: 
ee ‘Sie mudn. felay call Wh 8 

o and closing sevice adapienl 1, 
ae ants. | 
do iret. i} . 1.000 shes 


“BOT UA “alec siguiling its ites ie ry 


Tiere tae 


agsiek asd shares. . 


< Snr wad. Electric bral : - P: tan | 
Beheties rile oR a NESE a Ap 
the Agnanay: ‘ies Pie. Saneltiult ‘vat! 
Ris enh eee | 


sien mate a A 








By how | Barlour, Bay 4} ee | 
: 1 Bele a atl | Ape Soe 
; e013 | itis tes eeu oe tay “ies wees 4 
-Aiis.0 Ma ipleo “bake: Bro: : : 
po takes 2 re oi 
ude ao Piakeey: Arie 3 yet 


0, OF Pieeie thee 5 My 


Serine: ee w sind ? 
bir ys “OL —(nnsighs ae twas, US oa ne 
hibaalan ie Tar Ge OT WI IS po , 
see ee eth: MS “ened Oh avhich lakes. Frauds Ney: ie. 
1s PYHe Ney WEL a): ahaey” Bla: eel: pom: Ee som hts Hi 
nolan bes WAN thie i ty With Cte thevoots- ge ee 
Rae ORE Apne oe Tor xootreliing aloe — Bawditeh fates dhe 
_tricametors fe ce Leqngel, Kost Oringe. {~~ 
| eel p 
> elamed Ariat hes Hove ReLOE Mi eeustak poo 
mage omtdut Tee ey ane THe fyi “adinnadtenat WER Ease: 


oy eseradih: af “saul:  Cenlidge, oP: de ereon 
‘Che. ore yan po be 
when che. oth aS Se Csb beat Wins Oe 


AGH Curhrane, AHS we a Gy : 


es ae 
eit ot He 
B 


ade tek rain: ieryOAR 


“Mus, Storkton, CH),  Ceine, We Shiihay. 

BAR ON Albee aye boanitas tar. ex} Crane, LeU Cry an 
trucbing weld on siver Teom thet OPES t Eos 4 Utpaties: ‘Bred. te ne reac ita 
Behar, Pants, Wirt, . 


“Raa. Tebigeag 






eee = he Flage.. ANNALS. 
2 : sees x Tarbes, spo Mahe lm. ae 5 
. its PH Me eerie tat Henher - te we r vom Barba, Wri. He. 
Mitiors, ¢ Os: : Fe use ts. yi id is 
BOR AME Apennines He Gentine: phi et Th > ne Pip a &g 
pretnirests na high tee prey. fel polentin | “ay wrRe mY ba Ree ras 
vo Testi, Beare A Gt UNG Mee a Ne “teew, Bist: rsa 
igh sel ioduelian. ia “anes ie OE pyakiag yews Terk s. 
head “breakin tlle sain, 2. vonide lee: nyouie i sh, fl ane x oo 
tier palit aF inLOre gaan} Ta: he sau ena. ee : ae 
and & frvosticnir the penane aS oe rele BCE 
A ate con benedt, REL ene: : ; 
OH VET: Ap ERAT ae nelesiay bene? — Uabhard, Anadines Be 
we esta, Naw: Wik Se keireh at: ibtec EROS TL oy Cw rts B: 
| siirneatn: th: poubrutler 16% making and hi paket 
ims Uno kom, ii mssor asthe it a by eats 








eat adnetinn ; ‘aint trivia: he: aie ot oh shat Higeinenn. & nh 

reer ae cUIbitONse id a Cire wit. atinet: 1. Velwtia) Towle ww i i, 
controler, sig 4 trewdormer drangh the = Taawelly Abiggsbie 
peteary, bt yy he 1h Liss tener Hae: hare, te 


ig We 457 Paroye if. 
ie te Mott: cs PORN aL PERL A rete a if H 


ley 1 4 PTF: ! "ee me 
tor produce takes ns ae mi? Jeeque Ty 1OO0 3 aS we 
os t Pests Vie thes “a 1 or hy aces Vint. W ‘AEs y a, Uietiee 
oe se wed. id: we tank gy) fuses nds z bare = Lins Way 
eaniaiie bosreate ne: tt et Eason i = as 
te RE Ate 








ws Ms Pricer, Moses Hoos... 
bed Poabiady, Leo, Ay tr 
Working, Obarkes Sige 










i spjereiinis 4 fue: ‘coneantht eho 
allies se re or he atin r er an ih yay: 
Spi ay, Maw ar rey So N 


LYourtirte sien MM. _ Nea Rea! nev 


tiie dates: Lee Lick AES 
saa Polak, Awiiaiy 






nif funn anetk rotiatiy. at 

acted, grat BETO at the: nen ort ale | 
i ig tor closing vis chpaite to the lars: 
| eee Tore Sat " hee signs or. lett 





from ibe fromt abe 0. 
Se OU. BAR SO: Eleetrodi | a 
ee ‘Niew alsa a annths fer VaK 


Jicagdescent, loony ag a 
Hata are Hy: ee ifn dE pt: Tita 
Mesiiand, hii A she oeetor: ae 
‘filament. ‘hey ini ae 


AR cal ‘or the soll wut thes peek LA EASS 


‘ye ne ‘ab Tele: athe nel 


ee ‘ell. Meleyhooe Kompope 
present: ‘the: Mist ‘below, which. cs 
te oe sea stat 


ok a So ats 


Baka bradoiec So oe th 


ee et wo. W att ae 
=, Fo ta widtitby. Chatwa ke the : 


Cahuty. RUSa ae a * Ss Wes. a8 
a rallies Wirt, s oe hee 
hk, tS ismoe Ros eee y, 

ears Then y ie Sg" ‘siuies 


1 Bay, doe. 8: va ! Sat 


Tabard: Atha Wisbia.. ; ee 


ear dace dH, ‘Kate 2 Se Se ee 
aes, Jacipies, AWW tes Ae Bees ae ; 


Seve k: Bos 
Sarno, to. wy eae ee aie 


2 isla trudlay. Mea | 


7 ic * 


eee ee 1 M, vest os 


| “BELECTRIOAL REVIEW : 


ALE, 


Hl BOUTS | tok Fubaay heed Gane Gisele: aoRORE 3 


in ‘eich shy conductors are CF | Sowgil, Riebard Been 


| Sewall, Wn. B.. a 


132. 


“vaoctedie: 4 
BY fs. 
arnt ie o 
dee) Wateon, Thos. AL: 
re Welles (has. B:. i 
a ot  Wiliatie. son oe in i. 
Tp CHER oO ME ght, nas, 
Te solv Hedecota positions, consisting btn dias 1" nig 
ae aM pu epee, Wass Ol: combined re heahtontycett-. 
A “hgtive iron oxile. and 9 fos cares Of Tae 


JOg 1G promote the fision af the oxide 


api 400 | westin ghouse factory: near Pi 


hy the yecenh foods is erroneous, aad: | 
ithere ig no necessity of haiiding ale 


fr Likter, 





a ‘Methor ok: aang jjndera pound hi 
ae “Creekey, Pitistursl, Pa. 
Porekng - qHolleat: lase Pho ae 
foun: ee HOVE Oh epetnie aud arcuina Care 






The “American Bell, " “Stockhalders. 
nae hie fe. been waked ty pabtigh. a 


ot de 


t Mh her As i Srtening amie sey 


mae ining belive 


Boa 


AO 


Si ther 


CA) 


fig 
pn he 
Athos 


AU) 


= aa 


jena al inenadeseent | 1 prescott, ‘Hliza U 












‘Bho: 
, ® Heb Bather. Bo 


1 oe ‘report of the damage: bo the | 


lrataiwing wall. ax wa yeported, 4. 
| prevent Euture | 
: | Tsatory is evidently eafely lor sted, wiih i 


‘Eres: ie 
Phe sorely | 
Lfactarins vepoeted £0) ae ftasenhs LEW, 
inl even bare or meamdect, then | ie 
a pee bar ‘pitt ROR BE ae 
ara be padsuine ir Th 
Hi flee Famion ah the core, 




















yam YOU OBTAIN A PATENT? 






: =e 5 WVALL, 


ni 25 SPA 
Si eee ret 
ee a 
AE A 
a Ve Maa a, 
POE! 
igh Set 
: ves 
800. Mpc oba teeny Lanes, ay nee 


2 WASHINGT 708 PATENT 
2 ee , 
“ re aw Ag 
6 yA 
“weapon OY. 
Se O0) 
OLR 
L100)" f 
a ~ 500) aes 
“aes | iors and Counsellors at law, | 


pas Bit ih : ah hs 
2 , ar 
30 ager 


BQH bce as 
fa tah He Gee 
on Sei e 
ECE te 
ok Ree 
“HO 
op f, 
%, GRAS 
myth Ri | 
oe SAE he 
Beha 
gay ve 
BEAD 
. aie | 
sa : f 





Sao 
a 
Ay ee me 
5 Sat 
14: 


tee een 


\paid Subseries ae 
are. what — 
A600" 


a e \Gounts! — es 
3 Electrical Review 
a Bas ‘ hers ig oe 


Prescott, Eliza eat oe 
“enti Gideon. . ose s+ 





iS, 6 
hey. ATS 


Spaulding, - M.. Bs 
| Beans, Frauk. F , 
“Speed, Jae, Bot eee 
Thoms, ‘Wash: m. te. —s 
| Tackertat, De: fe i: 


i 
os ae 2 Se i 


a eas Lat 





bisburgh 45 of the United sees 


and Territories, 


and i in : Sader ae ee - on ee 


yoindationa. The | 


a2 Foreign | Countries, 
3 beay Alling arders: dt the prerent 
‘tielere are inGroreIDE, pradually | ie = 
in pinny ab the Se a 


Li “They. Read the. a a 


ee a . _ 
te 2 al “lt 



















i: lead: Read Your ‘Raven ene 








gw tisement. 
TRADE, manvs.—EIoNs DORMANT: | ees 





Pere tpl 


SRS we 





pune Fo 

Bon ne me a woael or corr af sau Ae 
ay fea ara moderats | 
oe rome si a can obtain a Pateot- 
vig Ri : 
Rages abe got en, | 
tF a: 

a ue risa bahar ae ee pe 


5 for advertising in Peng 5 Lon 
tow, ‘considering g hie quality, chayncter Bee BES. 
aad ortent af our ciretlatibo. Ite 


promptly scot ba reginest, | 


bur ‘rabis 


| eencehiee ay } ctor ‘York: ; 
2 vi A Beotries iain. : 
: eee paller ‘Lag celn: Teuiowl Boek Ve 
Waele i Jigs tao. f. Parker, oF 
Pea. Becand. ‘Naconal Bunk, Washington, DB. ty 
og. Leach, 1 8. Mint, siisladetoui Pa. 7 OW. 

| Rawat, Rarer. set me 





Seay: WURABE Mise 
Hiprapls, Oregon: 


| Ele etric ah pain 


been ‘ana Trust Blea ee 





; Satiertor of Puente. 


“DYER & DRISCOLL, 5 i: |. 


3 ’ Y Nr 
eaten SOLICITORS, - HaNTIRE'S PA TE oe 
| 36 WALL STREET, Ne Ne 


cones a fe . 












oe ewe ; cae & =e ae ionseae an 


ek OH for Tha are frase” aie “Busca wir, iced {inka a Heme 
oe a es at 


(ae eI, 13 & I Fran 
= ay, | 7 Sag Re Ce Lac eee 
| | BRCTRIC ‘CONDENSES ie a 
| WM. MARSHALL; Loy 
 aranutactarer: 
STANDARDS A_ Spacey 


‘ | 08 LexinaTan sven, ‘sr ame He 


TRE, 





ae 








LARGEST IN- me 
WORLD. 


pono 14 e Street: N. Wes | 
(WASHINGTON, be Vi 


ic 9 : Co mh 
LMS a ARIES 


“out pene pe ee led ec 
t dda Ma] per Pad a 


ble ee Seta bf | 


79-8 i 
yeaa ade eee thal bd + on 1) HN aR ‘ist be 









Free 9 eninion of merit 






eb * e habe een 


“CHASE. & VALE, 


a M. Vale. 1} 





aT ates eval Pemte Mubks) 


- Atlantic Building, | me |e 


i weigaate eas ae ee ' a ait ei ii al 

BAS ae seit aera Pa Ter ie 

Mi ae EPINGE Bur WASHINGTON, D. 6. fi 
Senta ‘MEE eee 


UTR eae eas at} 
a he gm se aerrniocL RAT Sreedhar aN l 
= a Ep ne eS 188: it ta “xeon fe rea cabana bene 





at 
ts 5 about the 5 penpertton of f adulterant 
to rubber. in cheap shoes, ¢ 


{, il ie 1 
| | and CHEAP RUBBER. WIRES: Can 
ou vt them ‘to be a 

BETTER | BUY THE ers hic means Bist? 1 

BISHOP CUTTA-PE RCH Me : 


420 ‘Bast + asth $ sevet, 








196 HUBOCTRICAL REVIEW x1 


JEWELL BELTING COMPANY, 
ERS oF OAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 
HARTFORD, CONN. 


RUSSELL CO. CREOSOTING WoRKS,| SOLAR CARBON & MANUFACTURING CO,, 

















)EAD OIL OF COAL TAR PROCESS. _——— MANUFACTURERS OF 
AND TIMBER FURNISHED. 
EDP selec lB ited op ate Electric Light Carbons—Soft-Cored and Solid Carbon 


SUBWAY ELECTRICAL CONDUIT. Brushes. Battery Carbons and Carbon 


LARGEST PLANT IN THE WORLD 











LAND CITY. OFFICE: 66 BROAD STREET, N. Y. Specialties. 
Sa eee ago cylinders. 100 feet tong | ADDRESS 95 FIFTH AVENUE, PITTSBURGH, PA. 
E. S. BREED, Sec’y. A. 0. SHEPARDSON, Treas. W. E. CRANE, M. E. W. G. MORSE, Supt. 


W A’TERBURY, CONN. 





E INSTALLED MORE CENTRAL STATIONS FOR ELECTRIC 
T AND POWER THAN ANY OTHER ENCINEERING COMPANY. 








NS WHY =e 


we always do the fair thing. : ; 1th 
Our Stations all pay dividends. 3 


Our patrons are our best friends and adwertisers. 


ee ee Tek vc a 


wwe tmake a specialty of Central Stations and show the owners A rh 
mas 
how to trmake them successful. , th 
t oh 
Correspomad with us. 





* : <0 
2 a . 
Ag = ee sthecr2 & 


STA BLISHED 18668. INCORPORATED 1892. 


onnecticut Pipe Manufacturing Company, 


WE VT EXAVEMWN, Cr’. 


INAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. 
VGINEERS and CONTRACTORS for COMPLETE SUBWAYS. 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 





i», Prest. GEO. O. RICHARDS, Sec». CHARLES WARD, Gen. Mer. 
WATER-POWER | 
DEALERS IN 


GOVERNED FOR ELECTRICAL WORK. Electr 


@ 
The limit of government of water-power is often determined by the design and construe cal Supp 


tion of plant. Consult us if possible before completing your plans. 


With REPLOCLE’S COMPOUND RECULATORS we are prepared to undertake 





and guarantee the government of water-power for all purposes, including Electric Rail~ WASHINGT 
way, Power and Lighting Plants. We make and sell all of Replogle’s Electrical and 
Mechanical Governors and other devices for the government of water- -power. Expert advice Thek Meaes ihe Becoksddere or aha i 
i ~ 
furnished on application. If results of your present system are not satisfactery, write um Can REvirw PUR L Is SniNG Comba ree held at rom 
Address all inquiries to of the ec ompany, il Park Row, New York City, a Saturday, 
Oe ‘tobe ‘r 10, at 2 o'clock P. M., for the ele een of Trust- 
ees for the cf suing year, ae the eee enon of such other 


THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. | *i!svsncuserns"" 


STEPHEN L COLES, Secretary. 


OO ee oe 4 - — 






HS : ne “BLECTRICAL REVIEW Yok tor 


1 | PHONES *QUPPLIE 
~NAUORBLE ELEOTRIGAL BOOKS. TELEPHONES “SUPPLIES, 


‘LONG: “DISTANCE JELEPHONE, an Instrument which has 


tre 





aay 


no superior. — Write to us for Catalogue and prices, 


KEYSTONE TELEPHONE CO., PITTSBURGH, Pl, 
ELECTRIC LIGHT AND POWER. \K ae aes 











“ | Sa EOE AE ADT aT Bans — is 
| i) or | t af Bene e jut i" ts” aL treating ait “sleotrie: aia _Masan- Maxwell Telephone ig Co, 4 
+) $ BS . a Altsop's Pine ate hl 4 P saa : : NANA ag se ie EL matt i NETO HS ~ Mekers of Local ubd Loug-Di vi x 
ait, cast ae withug and hthug.” MER vere eee Sec. Rien ey eee an AG: fl a istance a Hh 
| Badt® got he Byuane, Te rider's Hani Books” Fe ATH a. dann cee Daa t| Se : ba ‘TELEPHONES, SWITCRBOARDS, &e, ‘t 
‘) } gi ¥ shou bie ta | ra veriasion- Tau: Behe.” ee Sid AT Mab Selene Heil Sek os ‘ re ah 6 ak a errr N oo be tit fi - Send “mo. io. for a wanpie. of one Houne me's 
: iby Se AL dee ant: Wired: Hans Books: ‘cantuiting: ull inghrtte aaa ig ELECTRICAL ~ CT aah ons ae Liv abingseualsscieeapeicatdes sepelvey ani tran 3 
wae ee . CeOeE * ’ i saw) Ree Ahi labs t ¥ 
oats: | seers ; ‘Malt say as . : a ected, its > Pence, See eit es WHR even Bi tty er acid fe eis Al : DB ny Sposa etn ecThete, ¢. iy feetty on Hoes op te 800 seek e meee oh 
Ra REA Pn | es eAYONS for inca nile : ee URE EO Gl eg ae terete ve AN MANUS HOH 
asta as Ds SEE Nal How te: av ne Wurhitige * SVG es Raina WigaMRE eas Reso | Pactory and Gffices. ‘Richmond, va 
Tierre i | 0 leer W jweler® yc Atee Pra spa Hea}. “Manageniont at Aryans SENS AN ES a : 
Be vas Seat ie t % & ; : Pree rz ee : ae 5 ie oi i SS ue Bolle i . 
wa Dende ie" pW as » Siskavas descriplion: wa: din HELO: Paes 755" yy i ay wn i 
THE sca i hey 2 Pe ‘Worker "he: + Ree trie. Lag eacrca Bur afi tat: vast: gut epee hows " 


ce ‘rockel"s 


: ie es a Phas = sari ‘ an “Kaa i 
| Nite st B43) yh tee "hoi sen & SSpeg ypbake Wleetrie C prrenits.” phe, NESS ie tae Be mel [ _ FARADA Y Lihat C0., 
MORAN, Meu hat)! st SFritt ds er gaat? vitae % 5 
ew | \ eee 3 ss Blectie © Cightiigs” tat the tise ot lee rhs 
| 














































, 7 
DUR eet Rr eh ae ; ee AS er" have ane ' 
a ea My 3" 3 students, ay yi, ‘collier interested in the installation wr ape sa of] 
\ tv ne pts | ie w#nhitee. PREG 3k se Ses eres eG hee Fee 1 
Dy ea ER ao feat elopitie Lehting “PRUs zi 7 
vg hes yee Paes eS : ¥ 4 
i Me i se See ce Teatayues’s 3 “The sundeseert K featrie 4. ightings” Hh pra ‘ital deweript tiot 
Ee ae K' HY agi eave patti citernts oF ihe Bdigon, Nieto Prige Spey SPE EONS AN ES te re ne 
TS Rea Se ee : "JEANNETTE, PA. | 
he eit 7 ELECTRIC RAILWAY. | a ee 
PA a Ry Se . = 
wei yee 
Sac erat z : ot the thet a eration CESS SSSR ee SS 
Ht wae: P| Peiy’s “oH tabard: Tuilway Motors” . their canst we uh. A ay red = as < 
i hoa ie Mi and: PaiNkennn Bo APY Shee tara ea aes jets RAIL eH ; gad. | None PERFECT LUBRICATING GRAPHITE. 
DTA thohiey ot ; " yi fap ok Ge rhe, 
] { er tee “rn Mont i ig + Koforenind Bavk Ot aa 2 ak hag cas }" orn Uf fi ae 2 iit 6 the most Marvelous Lubricant Known. 
Hea hob = Ryant allie Rnghirers 3, PIMs sah dio ee Vee eee Used Dry, or Mixed with Water, it or Crease : 
aah ee Ha ; _ Tree ets MR oCbrie Hoilway “Bieinedrini” ere tae ing. rie HEN vif NOT AFFECTED BY HEAT, COLD, STEAM OR AIDS. 
Caapanay ts Sts age ae : : “rise ptteiss | 
beta heat aie a ‘ } lee: GYROS niotoe aod: tite i Coestyael An Interesting and instructive Pamphiet aay 
Ph gdh rey. Ayn ae HANGS: VPA POwUT é i eae ot 
Bhagat ig en) 3 Re rae de Racor Be i 8 80 li be sent Free a 
| a Pees Sea EH oe a frit ihe Se. ae. shaded te nit Be Uti: sacar ee Spree es vault Oo. Jen z Siok 
¢ £¥ Ft, Syereh no | te oe REE yf “Wlovtsieity, ry Be Duty, itv y Lagi | Power ad ‘Tri tion | JOS. DIXON CRUCIBLE is . ne, mm eve 
atte tes es i 4} “ x. | eyeshiss ” heer ky ‘hits . eta aay ' she vs 2 Aleve BY ath ee yigeptape et * pe Meee nd 
eh ! ray, “a rive Sie cera aay 4 Stre oe € el! BY Witt rer 
ates i Uaytinaon & piitin’s coWesitingliolie is mt ree es ie 
mea tat os és : paicwsiit a 
Ve es AEN. Pte, Ree hh eT eS BP PZE AS A RR SRS wat a 
Bue sg | Se TELEPHONE. 10 ~ 
Betsy eiz Tas | i eR Ta Gi eee | The Correspondence School of Tashnelbny, Cleveland, Ohio. 
Ms i yh ¢ a os , os sare Bi ' i Gther Bagt eeying Branches Tanghs by Mall... 
q a 13 | ce “Pe lepbriniies: ‘| at. {" ONGtRE ais iti: ¥ iting e ve a se . J ELECTRICAL, Mise BIN en ceae ror atts 1. tenet ene ee Paymvnts 3 
Ne tN a é ¢ . , : 1h nee UY PY » DP eo nee x i 
ES eet e cee é ATopRises ** ‘t ‘elepilivnne Taine ‘ aye f ue J ne ae f A “i sii gt Hit 7 ot “ oe sk Thane tte. Me, Bay Brent, 1 Sent fot Cainlogue. Fits BaTbrgy pperetary, 
; it eae: be | “serial nF: x" hy Like, try Te at B ss cin i ! M Peitasutteattnn | Anca ae Bhd, anennnrind (riienter Seve York. Max 2srRatnen, BOE. Consulting Kucloeer, 8) Thames falidigg, New Yar Cig, 
‘ ei ai . Poole’s = <* Pilais ate ah Py. vbeysbanie Hart Beal New @ than. ENCE ae so} 
etiear pene a obits * “Taloutraur Hels Bex We) PSAs SS cy ae NS Sn La / mee o , 
. Fr baiey . Lived aveenl’s ve Pagetioa| Lafoxm: hots: fit Ve Jeprhonists” : Pena, eet ete td 
" ‘3 Seem + : ‘i te: : hee Be 
; ie ae : Haskins? ‘Lehiphone Yreuwk ie nd: Be ts a Py ai a TNA ae | Nene rica Ball Engines. ie 
i ‘e if % <4 i ‘ ati Wes Ast tls yap eli. ey belay) roe Spee OVE: ried Cote be gato WA eerste 
i yy Benwett's a Leliysene my metas wi Eutoper i ite a rsent, ETS ek ee Mra tipots ar. Dynamos And Motors. | 
Be eet DMR cays tSte Abts open see aes me Serie eine ae Ae Mad 4. (AMERICAN ENGINE COMPANY, 
Ri Ries  Aeece & Stubb: ciel “it Tolphiony Prine. pa a ceasee nies Wig te weed 51 
Pe Keay ee Eee eae . Prive Bea 1 a0 _ BOUND BROOK, N, J. 
‘ i Phi hn Houstol X Kennelly’ % ld techn peep bony. ee : ae } ane | 
‘ 9 . i¢ Yi) 4 2 athe tt 
‘ hy a re ' ‘ paral 
aie eS "MISCELLANEOUS. ed ca sis 
ead Book = contol Sin ge niet 11 
va ab Ta Cushing’ & ta Sdn \ beh aes, dba heat eee MeN a 8 peewee ee So 
7 UA Hs Gs sore ‘Shimapsan’s ASMA ITN: Heese Mire taney.” APG Soto aor ets ee FLEGTRIC STREET-GAR fe 
Ua a ee Sat Wt ‘ee velagasayth anak ‘THisagasian. if Pow et Prony ( ental De ii t 
ie Satinay ana a) a snwle Panik: ne MAW Sag son Aw Gm oOr Uber ee od ory | SATE rt BY EAR ENE an 
: Mes wiowernth’s AA Pagbs Toiheaky Prin St hkok LTA baat AI NS fl EQUIPMENT. , em ies 
“Yesta's Da veidkons a Re sere Hose: Aye DAS Martti, PAE Moe fe CH = | 3 pe 
> Bibiana’ Lite ind 5 wid Hione? ae oe * Ga tad Ao Dek sen, a A VARTARD LE CH TO.HATD FORK) pane 
Pe aA A a MAE a aS Ware ao hie ee aa efit Bien eee a Sivehat vices be (sank Vt ghaazi bates au YY CONDE vy ‘ese ween af the eartons. satkianse, | P + ft 4 os 
Soe sa Se aS ain isc taaia Nii eae | coptrallers, ard «ther edlectieie wireet-cen beg BA NI | | dl ahh 
i = ‘ts ever’ Ban Hos by i ale is a x Machinist rf f; Ei ita Dies Saree Shh navntaotane by the: We “pst etectine Midetric uit | Lae y | ! 
a Puvklucets: * ee ove Matar Comuivetion: fan MArenes, Pe, os i it Ntadialinnkserieer ho pally Wit ttated ihre { ; i. 
pes te rte ie he 4 ¢ + ' s Tony for tlie ANPIOKAE TE ¢ inspection aval ‘fepait at é: 
Benj UMN Le waa le 645 aay Teas off ae Aarti aie seit | tn op i “ities Wee |  ataiies wise stest Afawiseintes tes lopubings and rennaty te 
se Sit NES eae ah oy Brides a . tt) ig Fanti, Sa ts iy oat THE OVERLAND LIMITED 
gextt ayy Jeebri rls, " eter EROS 3 
Hos =o “ Tie tionary ad wi Berita ante s-Tenins anid: TD teniane = = ‘and Ato A. PHILLIES. i te ae OWL 3 DAYS, + 
Fi eee ee LE we ise Ey Ast ase > 7 ptt CAS ree SAT , erie acai: 
- Se CHICAGO to CALIFOR 
Linplowlies ne ee tii c HEM any A: ake . Gwe, ew rier, Oe iQ Pie nrbsere ise Seaud te dives piemctiend patter t i cars dal, % 
[a ihap tlmnre bloat Snforniktion, : ‘shin rent e Pa aoe, Sipping wee. to neta e 
The bask i aietiy opined in. a exible toutier, Cy lieae je ty HO Spt i ribucdance atl Lae As Cars ee Ay, 7 
care. ha Pees. DEES OW, Robby tp sao Gest ensent } roast Rett 4 BuiOkiy 5 venom iiforni®- 
oc kt sine : itt + TNS ‘ pulets 
' t athe wWwejterk App bast saul Tyas atith toy of an Se os ai ‘bie in i. hes tHe 
! ths tel amaeé Weigand ate. 4 re a ‘ ? 
AY ay Cue itt TE acne eH ad ya iL ey TN sey bet iy sere Auta Pinter pues “ag Ssoenoah aie of neon! 3 sacrereinee beck ee | 
‘ , au adie Ha. x AY aT, a ti," Pe ty. ; 
SEU i PRICE, $1.00. RTA bate ye 
Mon ~ ELECTRICAL REVIEW PUBLISHING c0., aie EOS, 
: | | RURCTRICAL KEVIEBW, | eee Graal, Neh Es 3 
BL 432 Hox 2380. 8 2 i Bait ROW, NEV WORK. 4 imps Building, SPS EM MRD Nose eo acto ae sie 








16 ELECTRICAL REV 11. W xiii ae 





TERN TELEPHONE GONSTRUGTIONGO. 





CHICAGO, IX... | “The 
LEPHONES AND SWITCHBOARDS Aa 
a ee 
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EVERYTHING OF THE VERY BEST QUALITY. i o_ mn “ 

Send business card for catalogue and mention this paper. ll | i i Tee 


VIADUCT CO., - - Baltimore, Md. M a 
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er 
en 
ee 5 Nem, 
ICAN BELL TELEPHONE GOMPANY, boa 
BY HERBERT LAWS WEBB. a5! 6a 
MILK STREET, BOSTON, MASS. at 
146 PAGES. 138 ILLUSTRATIONS. a 
os i “S, 1 
sompany owns Letters-Patent we. def 
69, granted to Emile Berliner CONTENTS: | ee 
(7, is9oi, for a combined Chapter 1, The Invention of the Telephone.—Chapter 2. Sound Waves, Articu- , _ ges, 
E late Speech.—Chapter 3. Electric Telephony. The Bell Telephone.—Chapter 4. The i 
and telephone, covering ail Microphone.—Chapter 5. Current Induction. Electro-Magnetic Induction.—Chapter 6. 5 eee 
; : The Induction Coil: Its Use in the Telephone Transmitter.—Chapter 7. The Com- e+ rg 
microphone transmitters or plete Telephone Circuit.—Chapter 8. Magnet Telephones.—Chapter 9. The Bell ye. Se 
| Telephone Receiver.—Chapter 10. Other Forms of Magnet Telephones.—Chapter 11. nd 
‘lephones. The Gower, Ader and D’Arsonval Receivers: Mercadier's Bi-telephone.—Chapter 12. 


The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter 18. Carbon Trans- 
mitters.—Chapter 14. The Blake Transmitter.—Chapter 15. The Long-Distance Trans- 
mitter.—Chapter 16. The Solid Back Transmitter.—Chapter 17. The Berliner 
Transmitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. Various European S 
Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters.—Chapter 21. Oa aS 
Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries. —Chapter 23. Closed es - 
Circuit Batteries.—Chapter 24. The Practical Management of Batteries.—Chapter 25. 
Magneto Bells.—Chapter 26. Automatic Switches. —Chapter 27. Telephone Line ae 
Construction.—Chapter 28. Metallic Circuits.—Chapter 29. Underground Wires.— ‘a3. 
Chapter 30. Lightning Arresters.—Chapter 31. Inside Wiring.—Chapter 32. Installa- ‘is A 
tion of Telephone Instruments.—Chapter 38. Inspection and Maintenance.—Chapter 34. 
The Condenser: Its Use in Telephony.—Chapter 35. Electro-Magnetic Retardation.— 
Chap'er 36. Exchange Working.—Chapter 37. Small Exchanges.—Chapter 38. Party 
Lines: The Bridging Bell.—Chapter 89. Long Distance Telephony.—Chapter 40. 
Duplex Telephony.—Chapter 41, Simultaneous Telegraphy and Telephony.—A ppendix. 


RUCTION SUPPLY Co. NET PRICES to 


rn Street, 


iLL. Dealers and 
Electricians. 


We Manufacture ai 
Kinds of Telephones ELECTRICAL REVIEW PUBLISHING COMPANY, 


and Supplies at ‘rntes BUILDING, 41 PARK ROW, NEW YORK. 
Wholesale Prices. 


A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK. 


Price, $1.00. Postpaid. 


SEND YOUR ORDERS TO 
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THE S. K. G. SYSTEM. 


A COMPLETE SYSTEM FOR | 


Long-Distance Transmission. Central Station Distribution. 


Mil and Factory Equipment. 


d for an electro-motive force as high as 











ators will be wound and guarantee 


10,000 VOLTS. | 


STANLEY ELECTRIG MANUFACTURING Cl, 


PITTSFIELD, MASS., U. S: A. 

BRANCH OFFICES; ee 

305 Dearborn Street. 
106 Market Street. 


Gener 
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BOSTON, Equitable Building. CHICAGO, 
39 Cortlandt Street. SAN FRANCISCO, , . 


NEW YORK, ‘ : 
ANDERSON, S. C. | 
| 
are sole licensees for the manufacture 





The ROYAL ELECTRIC COMPANY, Montreal, Canada, 
and sale of the S. K. C. System in Canada. 


Eee 
Westinghouse Electric « Manufacturing 60, 


PITTSBURG, PA. 


MANUFACTURERS OF 


STANDARD SYSTEMS FOR ELECTRIC LIGHT AND POWER DISTRIBUTION 


IN CITIES, FACTORIES, MILLS AND MINES. | 


THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH I 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARG THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 





CHARLOTTE, N. C., 36-88 Cate Street. 


NEW YORK, 120 Broadway. PITTSBURG, W 
t, Westinghouse Building. 
BOSTON, Exchange ae eae? BUFFALO, Brie County Bank Building. SYRACUSE, N. Y.. Bastable Building. 
TACO P WV ASH. Bi eet PHILADELPHIA, Girard Building SAN F RANGCISCO, Mills Building. x 
MA, South 10th Street. ST. LOUIS, American Central Building. W ASLLINGTON, D. ©. 1338 F Street, * | 


For Canada, address Ahearn & Soper, Ottawa, Canada. 
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ma time to grin.——= 


These two individuals have argued the general condition of affairs until 
nothing remains but their heads; body reduced to a mere nebulous indication 
of backbone; all they can do is to grin at one another in a seraphic fashion. 
It’s all right; there will be a lot of grinning bye and bye; whole country will 
grin, but there will be plenty of back-bone to it, and it will have legs and arms 





? . and wings, and all around be the liveliest grin ever stretched from one ear 
bam to the other. 
. ‘“What’s that got to do with the electrical business?’’ Bushels, dear man, 


whole bushels. We can almost grin now at the prospect for October business. 
We actually quoted a customer on two pounds of Sal- ammoniac yesterday, and 
orts that if the November ‘‘ business” goes all right, he’ll order. But we can’t wait on him. 
ve want are orders NOW for RAILWAY SUPPLIES and OKONITE Wire and INTERIOR 
UIT and WAGNER TRANSFORMERS and WIRT DYNAMO BRUSHES, and anything else 
| in your business. It will make you grin at the rapidity with which we will ship that order. 


t, complete, satisfactory. | 
{OLESALE ELECTRICAL SUPPLIES. CENTRAL ELECTRIC COMPANY, 


E LARGEST STOCK IN AMERICA. 173-175 Adams Street, CHICAGO. 


$$$ 





50,000 [N USE. 50,000 IN USE. 


CY HUNMINGS LONG-DISTANCE DUST TRANSMITTER 


PATENTED IN ENGLAND AND AMERICA. 


THE ORIGINAL POWDER TRANSMITTER and the only one adopted by the English Post Office for public long-distance service all over Great 
Britain. You can shout in it or whisper in it and get perfect articulation in either case. No limit to the distance they will work. 

Claim No. 1 of the © Hunnings” Patent ‘‘is in a tension regulator or means for varying the resistance in a telephone transmitter, 
finely divided conducting material in a loose and free state.” 


THE KOKOMO-HUNNINGS DUST ee 


Does not depend upon variable pressure between electrodes in constant contact. Incorporated as a Portion of the Electric Circuit is a 
quantity of tinely divided conducting material or dust, the movement of which varies the current. 


We are the only Manufacturers in the U. §. of the Celebrated Kokomo-Hunnings Transmitter. 


300 EXCHANGES ARE NOW USING OUR ‘‘HUNNINGS” OUTFIT. 





EPHONE. Reference: Citizens’ Nat. Bank, Kokomo, Ind. 
3 
























AMERICAN ELECTRIC TELEPHONE COMPANY, 
‘LTY ELeEcTRIc Go., 
Okonite Insulated Wires. pea g A [ A Vi i (} N A (} 
Medbury Overhead Railway Material. IN JELEGTRIC BRANDS 
| ie i [ | 

P & B Electrical Compounds. Be CRANE one Sha Seek Giadits tak guar haan ta Ol 
Perkin : See Re att 

Ss Incandescent Lamps A. KLIPSTEIN & COMPANY, 
xICAL SUPPLIES OF EVERY KIND. 
N, OWENS & RENTSCHLER CO.. t7°"" 


PHILADELPHIA, PA. 
Changeable Electric Headlights. i, = 
Globe Metal Works’ Trolley Wheels. ae | yFor ELECTRIGAL PURPOSES or ELECTRICAL PURPOSES 
brand. Imported by 
Schiff, Jordan & Co.’s Ship Cored Carbons.| 155 peari Street ear Se 
MILTON CORLISS ENGINES 





ALFRED FEF. MOORE, 


MANUFACTURER OF 


INSULATED ELEGTRIG WIRE 


hy he y N fs NS FLEXIBLE CORDS AND CABLES, 
Gy t rf i\ Ky | 200 and 202 North Third Street, PHILADELPHIA, PA, 
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BAKER & CO., 


IMPORTERS, MELTERS AND REFINERS OF 


PLATINUM, 


408, 410, 412 and 414 N. J. R. R. Ave.,. NEWARK, N, J. 








Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 


NEW YORK OFFICE: 


IC RAILWAY AND ELECTRIC LIGHT OF ALL 
SIZES AND FOR ALL PURPOSES. 
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UCKEY] INCANDESCENT = 
LAMPS A 

LITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 1a 
Trae EUCHE Ys: a eee CGO.-, a ee 
nock Building, Chicago. = = Cleveland, Se | a 





FROSTING 
COMPOUND. 





‘t INCANDESCENT LAMPS. 





= 








‘for artificially coloring and frosting Incandescent Lamps, whereby the finest possible results are obtained with re least possible labor. * 
call your careful attention to these goods as affording the best substitute for the ‘‘natural” colored glass in all cases where electrical 4 
equired and cost is an object. ‘They. have met with unqualified ajproval and are justly entitled to the claims made for them; viz., greater Poe 
r life, ease of application and low cost, results considered, than any other preparation now in the market for a similar purpose, and these ag eB 
| by repeated orders from most reliable dealers. So many uses have developed for the colored lamp, in some of which you are doubtless e-em 
ve are confident a trial lot of these colors will insure their continued use for all work where a first-class article 1s required. The colors are ed 
RED, GREEN, ORANGE, PINK, FROST, BLUE, VIOLET, AMBER, YELLOW. a a t 
up in 6-0z. bottles. Full directions for use with each bottle. : at se : 
od Fant 
WESTERN ELECTRIiIc comMPranyw., nh om : 
YORE. CTEIICAGO. iy a8 E 
Nigra 








= “=. ad . 

wpe ee 

soa es aan s 
So ns 











Electric Motors of all sizes. Also Punch and Die ay 

r p REMIER PROD (] work. Send sample or drawing for estimate. High : gee 
a grade only. * oe * 

M. R. Rodrigues, 127 Whipple St., Brookiyn, N. Y. eae 
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1821-1888. 
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GIRGUITS... 
heapest to Buy, Use and Maintain. 


Thermometer & Electric Go. 


_ INCORPORATED. 
TER L. HAVILAND, Representative, 
oadwrvay, Newry York. 


dway, ON OFFICES, 229 & 224 SOUTH THIRD STREET, od 


|Ward and Knight Lamps. | PHILADELPHIA. 4 


MANUFACTURERS OF 
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BOILER TUBES, 


| PRIMARY BATTERY WROUGHT IRON i 








1. LONG LIFE. 
Gy 2 RerrciENey. ) PIPE AND FITTINGS, me 
ey i 4. ADAPTABILITY. re 
: a Df Apartinny | ELECTRIC RAILWAY ar 
+ xcs 7. FREE FROM LOCAL AND | 














ACTION. ad 
S. FREEDOM FROM ar 
GASES AND ODORS LIGHT — 34 
9. SUPERIOR GENERA- io 2a 
TION OF ENERGY. Peay 
POLES, 
MANUFACTURED BY 


>) THE GORDON-BURNHAM BATTERY co, Pascal ron Works, Delaware Iron Works, “if 
= 82 West Broadway, New York. PHILADELPHIA, PA. NEW CASTLE, DEL. f 


EUROPEAN REPRESENTATIVE : 
ROBERT W. BLACKWELL, 39 VICTORIA ST., WESTMINSTER, LONCON, S. wW. 


These Batteries are in use by the most prom- 
inent Telephone, Fire Alarm and Railway Com- 
panics of America. Send for descriptive Circular 
and Price-List. We guarantee all our Cells. 
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ENS & HALSKE ELECTRIC COMPANY OF AMERICA. 


MANUFACTURERS OF 
Current, Multipolar, Slow-Speed, External Armature Generators and Motors, especially adapted for direct connection. 


(Type I)—In sizes from ZO to 2,000 H.-P. 


Direct-Current, Multipolar, Medium-Speed, Internal Armature Generators and Motors adapted for Belting. 


(Type A.)—In sizes from 10 to 300 H.-P. 


Direct-Current, Bipolar, Medium-Speed, Internal Armature Generators and Motors adapted for Belting. 


(Type L. H.)—In sizes from 5 to 130 H.-P, 


Jirect-Current Boosters, absolutely controlled by U.S. Patents granted to Siemens & Halske Electric Company. 

















2 ARC LAMPS FOR DIRECT AND ALTERNATING CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC. 


ee ee 





COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS’ PATENTS: 
EeMwaEewse’ UN DERRUNNING TROLIT.E§LY Ss. 


ct Bar is safer than the ordinary trolley, and the overhead construction is less costly. Dr. Ernst Werner von Siemens was the pioneer in Electric Traction. ‘sap | Sa 
He built his first Electric Railway in 1879. Write for Catalogues and further information to A 


> & HALSKE ELECTRIC CO. OF AMERICA, 98 Jackson St., Chicago. 


NEW YORE, Eastern District, American Surety Building; GREATER NEW YORK, 196 Liberty St,; BOSTON, John Hancock Building; PHILADELPHIA, 531 Chestnut St.; CINCINNATI, Porin Building; 
MINNEAPOLIS, 249 Second Avenue, South; DENVER, 608 Boston Block; SALT LAKE CITY, Knutsford Hotel Building; SAN FRANCISCO, 10 Frnt St, 
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MILK STREET, BOSTON, MASS. 
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{ 7; (sgl 5 for a combined Chapter1, The Invention of the Telephone.—Chapter 2. Sound Waves, Articu- 
: late Speech.—Chapter 3. Electric Telephony. The Bell Telephone.—Chapter 4. The 
and telephone, covering all Microphone.—Cbhapter 5. Current Induction. Electro-Magnetic Induction.—Chapter 6. 
; : The Induction Coil: Its Use in the Telephone Transmitter.—Chapter 7. The Com- 
microphone transmitters or plete Telephone Circuit.—Chapter 8. Magnet Telephones.—Chapter 9. The Bell 
; Telephone Receiver.—Chapter 10. Other Forms of Magnet Telephones.—Chapter 11. 
-lephones. The Gower, Ader and D’Arsonval Receivers: Mercadier’s Bi telephone.—Chapter 12, 


The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter 18. Carbon Trans. 
mitters.—Chapter 14. The Blake Transmitter.—Chapter 15. The Long-Distance Trans- 
mitter.—Chapter 16. The Solid Back Transmitter.—Chapter 17. The Berliner 
Transmitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. Various European 
Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters.—Chapter 21. 
Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries —Chapter 23. Closed 
Circuit Batteries.—Chapter 24. The Practical Management of Batteries.—Chapter 25. 
Magneto Bells.—Chapter 26. Automatic Switches. —Chapter 27. Telephone Line 
Construction.—Chapter 28. Metallic Circuits.—Chapter 29. Underground Wires,— 
Chapter 80. Lightning Arresters.—Chapter 31. Inside Wiring.—Chapter 32. Installa- 
eee: |e Telephone Instruments.—Chapter 33. Inspection and Maintenance.—Chapter 34. 
The Condenser: Its Use in Telephony.—Chapter 35. Electro-Magnetic Retardation.— 
Chapter 386. Exchange Working.—Chapter 37. Small Exchanges.—Chapter 38. Party 
Lines: The Bridging Bell.—Chapter 39. Long Distance Telepbony.—Chapter 40, 


Duplex Telephony.—Chapter 41. Simultaneous Telegraphy and Telephony,—A ppendix. 
TRUCTION SUPPLY Co. NET PRIGES to | 
orn Street, A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK. 
oe Dealers and | 
Electricians, Price, $1.00. Postpaid. 





We Manufacture a1 Sex Your Onpens 19 
Kinds of Telephones © ELECTRICAL REVIEW PUBLISHING COMPANY, 


and Supplies at =| TIMES BUILDING, 41 PARK ROW, NEW YORK. 
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The ROYAL ELECTRIC COMPANY, Montreal, Canada, 
and sale of the S. K. C. System in Canada. 


Westinghouse Electric # Manufacturing CO, - 


PITTSBURG, F 


MANUFACTURERS O 


STANDARD SYSTEMS For ELECTRIC LIGHT AND POWER asTRBUTO | 


N CITIES, FACTORIES, MILLS AND MI INES. 


THE TESLA POLYPHASE an SYSTEM OF ELECTRICAL | THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH 1 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 
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1, Canada. 
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1st—Highest Excellence of Material and 
Construction. 

9q—High Insulation. 

3d—Reliability and Durability, demon- 
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THE SAFETY INSULATED WIRE & CABLE CO. 


225 to 239 West 28th Street, 


E. J. SPENCER, 
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Western Agent for Underground Cabies. 
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~ TRADE MARK 


WIRES. 


Lead Covered, Braided or Taped 
OKONITE Wires and Cables. 








NITE Wires and Gables are Manufactured from the 
Finest Grade of Para Rubber. 





ITE 1S THE STANDARD OF RUBBER INSULATION. 


Before Placing Orders, Write for Quotations. Address: 


OHONITE COMPANY, Ltda. 


953 BROADWAY, NEw YORK. 
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LM. YOUNG, Prest. A.J. PURINTON, Sec'y. 1. 0. SHEPARDSON, Treas. W. E. GRANE, M. EW. G. MORSE, a 


WATERBURY, CONN, 

WE HAVE INSTALLED 
MORE GENTRAL STATIONS 2 
FOR ELECTRIC LIGHT AND POWER 
THAN ANY OTHER 7 
ENGINEERING COMPANY. 




















REASONS WHY 


We always do the fair thing. 

Our Stations all pay dividends. — 

Our Patrons are our best friends and advertisers: 

We make a specialty of Central Stations and show 
the owners how to make them successful. — 





CORRESPOND WITH: Ws. 
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REDUCTION IN PRICE. 


BERGMANN LONGLFE LAMP 


150 HOURS. 


























a 
For Direct-Current, Constant THE BEST ENCLOSED ARC LAMP 
& Potential Circuits. ON THE MARKET. 
= SEND FOR QUOTATIONS ON ALL STYLES OF ARC LAMPS. SOLE AGENTS FOR THE CELEBRATED SUN-SCHMELZER-NUERNBERG-CARBONS. 
y General Incandescent Arc Light Co., 

572 to 578 First Avenue, NEW YORK. 


RR. B. COREY, General Sales Agent. 





INCANDESCENT 


UCKE ¥ Ba iu 


-ITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 


TeE EUCHRE Y E: SS CO... 
100kK Building, Chicago. - - Cleveland, Ohio. 











1821-18Sss8. 


Mors Taster & C4 


INCORPORATED. 


OFFICES, 222 & 224 SOUTH THIRD STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


BOILER TUBES, 
WROUCHT IRON 


BATTERY | PIPE AND FITTINGS, 


| ERPiclEncy. pa ELECTRIC RAILWAY 


. ECONOMY. 








ADAPTABILITY. 
IT IS ABSOLUTELY| _\§ 
NON-FREEZING. | 22\hez 

LABOR SAVING. =2= 
FREE FROM LOCAL 
ACTION. 

FREEDOM FROM 
GASES AND ODORS 
SUPERIOR GENERA- 
TION OF ENERGY. 
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Annual Encampment 
Legion, to be held at 
October 14-17, the 
1 excursion tickets to 
ire for the round trip 
s Jines. From Pitts. Calcium Tungstate Crystals, 
ersborg and points | Sejentific and Electrical Instruments, 
ill be sold October 12, 
id for return passage 


‘Trial Petticua 
China and 


Fluoroscopes, 


Special Apparatus to Order. 























E Glass Insulators 


sive. ELECTRIC SIGNS. 

Sole Manufacturers of the new | < -» FOR... 
REMOVAL. RCE Vee RUN ER Cane MINIATURE anp High-Voltage Power Trans- 
es HIGHLY FLUORESCENT CRYSTALS.| DECORATIVE LAMPS. mission, Electric Railway, 


yer 1, 1896, we shall 
»w Factory, at NEw 
ith increased facilities 
ing a larger factory 
ior shipping facilities, 
better position than 
omptly ; and asking 
your favors, which 
our best attention, 


truly, 


\CON LAMP CO. 


Y COMPANY, | 


ENGINEERS, 
ALTIMORE, MD. 


, 29 Broadway. 
wCTRICAL 


f Co. eg 


cal Instruments 


In. 
H., U.S.A. 


AL REPAIR SHOPS, 
"en & Co. 


'TEERS, Proprietors), 
WICH ST., | 
osszs st, ; NEW YORE. 


s to 


Motors and Dynamos. 
ectrical Supplies. 
Franklin. 


STYLE F. 
LWAYS RINCS. 


LS PUSH 
: g BUTTONS. 
OR NEW CATALOGUE. 


-L & MANGER, 


ANUFACTURERS, 


Graham Street, 
\OKLYN, N. Y. 





previous exposure. 


38 Spring Park Avenue, 


JAMAICA PLAIN, MASS. 





A-AAY SUPPLIES. 


CROOKES TUBES. 


FLUOROSCOPES. 


Stanley's TOEPLER-HOLTZ Machines 
will do same work as high-frequency coil at 
ONE QUARTER FIRST COST, 
With no Installation or Running Expenses. 


Send for Oe Piece ae prices. They 
will surely iuterest 


Tungstate of Balclain 
- Photographic Screens. 
G. A. FREI & CO., 
17 Bloomfield Street, BOSTON. 


FOR SALE CHEAP, B= 





20-K. W. 110-Volt DYNAMO, 
good as new, and in perfect order. 
Address 
J. P. WILLIAMS, 
389 Cortlandt Street, 
NEw YorK. 


Superior to Calcium Tungstate ; perfect 
definition ; instantaneous work ; each new 
image undimmed by phosphorescence or 


Spring Park Laboratory, 







CATALOGUES ON APPLICATION, 


EDISON DECORATIVE AND MINIATURE LAMP 
DEPARTMENT, cGeNeRAL ELECTRIC co.) 


HARRISON, N- 





Electric Light, Telegraph 
and Telephone mina 


SEND FOR CATALOGUE, 





7 FRED M. LOCKE, 


Victor. N. Y.--.-- 
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| brand. 


IRONCLAD FUSE BOX. 


ARC-KNIFE SWITCH. 


WM MAST-ARMS. 


Write Us. Cet Our Discounts. 


> Utica Electrical Manufacturing 
and Supply 60, urica, w.y. 


(meg SAL AMMONIAG 


(ELECTRIC BRAND.) 


jc for ELECTRICAL PURPOSES 


Guaranteed:-98/99% and free of lead and iron. 
If you want the best quality, ask your dealer for this 
Imported by 


A. KLIPSTEIN * COMPANY, 


122 Pearl Street, 


NEW YORK. 
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HIGHEST GRADE 


For ALTERNATING and 
IDIRECT-CURRENT 


ARC LAMPS. 








Brilliant and Steady Light, Economical, Efficient, Clean. 





Write for Samples and Prices before placing your Orders. 


SCHIFF, JORDAN & CO., 


OF VIENNA. 


“A 71 4anwttanat Street. 


RNeww York. 
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The I-T-E Circuit Breakers. 


An engineer’s edition of a catalogue 
describing the I-T-E automatic mag- 
netic circuit breakers and C- 
switches has been issued by the Cutter 
Electrical and Manufacturing Com- 
pany, 111% Sansom street, Phila- 
delphia. The pamphlet is a very 
creditable production in every respect, 
and includes several meritorious 
features. One of these is its size, 
which is a convenient one for the 
pocket, and another is the insertion 
of blank leaves of cross-section paper, 
on which memoranda may be made 
or sketches may be drawn with 
reasonable accuracy. The illustra- 
tions and descriptions of this com- 
pany’s well known products are 
especially complete and explicit. The 
new catalogue is a good and satis- 
factory thing to have. 


————— eo 


PHYSIGIANS and DENTISTS. 


Fdison-Lalande batteries recharged and 
outfits repaired at very short notice, 
Mail and out-of-town orders promptly attended to. 


MICHAEL BOLTON, 
69 Fast 114th St. & 172 Bast 110th St., New York, 





LS 


ELECTRIC CONDENSERS. 


WM. MARSHALL, 
Manufracturere 


[ee 
STANDARDS A SPECIALTY. 
=e ee 


709 LEXINGTON AVENUE, NEW YORK. 





JUST PUBLISHED. 


DYNAMDS, 


A practical explanation of the Designing, 
Construction, Operation, Main- 
tenance and the 


CARE AND MANAGEMENT 
DYNAMOS, 


BY F. S. HUNTING, 


Chief Engineer Fort Wayne Electric Cor- 
poration. 





20 Pages, Size 7 by 10 inches, 26 Illustrations, 
Pamphlet Form. 


PRICE, 25 CENTS. 
Address: 


ELECTRICAL REVIEW, 


41 Park Row, New York. 
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Flectic 
Railway 
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Theory # Practice. 


— BY —— 


OSCAR T. CROSBY 
and DR. LOUIS BELL. 


— 


SECOND EDITION. 
REVISED AND ENLARGED. 





A STANDARD PUBLICATION. SHOULD BE 
IN THE HANDS OF EVERY ELECTRIC 
RAILWAY MAN WHO WISHES TO 
BE INFORMED AND UP- 
TO-DATE. 





Price, $2.50, Postage Paid. 


ADDRESS : 


FLECTRICAL REVIEW, 


P. O. Box 2339. 


Times Building, New York. 


TELEPHONE 


Send for our prices before 
you place your orders. 
DE VEAU & CO., 
32 and 34 Frankfort Street, NEW YORK. 











Te TUN 
WVU lager Ha 


Our new method’ armatures increase 
efficiency 20 per cent. 


BAECHTOLD & PARKER ELECTRIC CO. 


79-81 Washington Street, 
BROOKLYN, N. Y. 


Catalogue free if ELECTRICAL REviEw is mentioned. 


ee 


The Power 


of a Word. 





for Travelers. 


r .. power of a single word is || Duplicate ans Triplicate Order Books 
wonderful, and there are some 


words suggesting a whole train 
of thought. Take the word 
‘“HANO.” When you think of 
“HANO,” does not a manifold 
book suggest itself to you? It 


does certainly to most people. 


Shipping Receipts _—-.-—-—.! 


in duplicate or triplicate. 


Combination Invoice and Day Books 


invoices at once written and charged 
using pen and ink. 


Jee Office Order Books 


do away entirely with stub. 


808-810 Greenwich St., New York. 


PHILIP HANO & CO.,**" 


CHICAGO; 315 Dearborn Street. 
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TELEPHONES “SUPPLIES. 


We are sole manufacturers of the celebrated KEYSTONE 
LONC-DISTANCE TELEPHONE, an Instrument which ha 
no superior. Write to us for Catulogue and prices. s 


PITTSBURGH, PA. 





KEYSTONE TELEPHONE CO., 


SOLAR CARBON & MANUFACTURING C0, 


__—_—- MANUFACTURERS OF 








Electric Light Carbons—Soft-Cored and Solid Carbon 
Brushes. Battery Carbons and Carbon 


Specialties. 


ADDRESS 95 FIFTH AVENUE, PITTSBURGH, PA. 


Ce 


EPPINGER & RUSSELL CO. CREOSOTING WORKS, 


D OIL OF COAL TAR PROCESS. 
CREOSOTED PILES AND TIMBER FURNISHED. 


VALENTINE Y ELEC 


MANUF 
LARGEST PLANT 
WORKS: LONG ISLAND CITY. OFFICE: 66 BROAD STREET, N. Y. 
SEXD FOR CIRCULAR. 


Capacity, 1,500,000 feet per month. * Cylinders, 100 feet long 


i 


TO EARN MORE, LEARN MORE 


The Correspondence School of Technology, Cleveland, Ohio. 


ELECTRICAL, Mechanical, Steam and Other Ene erg otnly Payment na 


E. P. Roberts, M. E., Prest. Send for Catalogue. J. C. Gallup, Secretary. 
Representative for Greater New York: Max OSTERBERG, E. E., Consulting Engineer, 27 Thames Building, New York City. 
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FARADAY CARBON CO., 


ELECTRIC LIGHT ARBOR, 


JEANNETTE, PA. 


ee ee a 


THE ONLY GENUINE» 
EDISON X-RAY APPARATUS 


Is manufactured by 
THE EDISON MANUFACTURING COMPANY 


New and Powerful 
Epison X-Ray Focus TUBES 
Write for Catalogue 


Fdison Manufacturing Company 
110 EAST 23rd STREET NEW YORK 
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Manufacturer 


_ The only Gas Engine exhibited with Ammeter, Voltmeter & sab 
view, which enables intending purchasers to test the truth of our sta ‘th 
purchasing engines, instead of haying to take statements and engines on oc 
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NEW DIEHL « ELECTRIC FANS. 


‘INISHED IN INGREASED 

EF FIGIENGY. 
2 IMPROVED 

pe MEGHANIGAL 
=m GONSTRUGTION. 
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mplete stock of direct 


rug GE ge AE Bee VLLZE>, If you are in need of battery fan motor 
rent desk fans at very > i We ee errs Zs 


outfits, we can fill your orders from stock. 


FOR CATALOGUE AND PRICE LISTS, ADDRESS 


ITAN ELECTRIC COMPANY, (86-188 FIFTH AVE., CHIGAGO. 
NTSCH GAS LIGHTING SYSTEM 


as been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
ew York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 
' Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 
alace Car Companies in the United States. 

It has been the standard lighting system in Europe for many years, and is applied to 70,000 
rs in Europe, the United States, South America, India and Australia. 

For particulars, address 


FETY CAR HEATING & LIGHTING COMPANY 


160 Broadyway, Newry York. 


INCANDESCENT LAMPS |222:, 


itificially coloring and frosting Incandescent Lamps, whereby the finest possible results are obtained with the least possible labor. 

rour careful attention to these goods as affording the best substitute for the ‘‘natural” colored glass in all cases where electrical 

od and cost is an object. ‘They have met with unqualified approval and are justly entitled to the claims made for them; viz., greater 

ease of application and low cost, results considered, than any other preparation now in the market for a similar purpose, and these 

epeated orders from most reliable dealers. So many uses have developed for the colored lamp, in some of which you are doubtless 

confident a trial lot of these colors will insure their continued use for all work where a first-class article is required. The colors are 
RED, GREEN, ORANGE, PINK, FROST, BLUE, VIOLET, AMBER, YELLOW. 


6-0oz. bottles. Full directions for use with each bottle. 


WGVESTEEFRMN ELECTRIC COMPANY, 
IE Fz. CHICAGO. 
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EWELL BELTING COMPANY, 
rs OF OAK BELTING LEATHER 


MANUFACTURERS OF 


HORT LAP OAK BELTING, 
HARTFORD, CONN. 
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- TELEPHONES, eee ae = 
MAGNETO BELLS, with or without the Arte 4 ic ¢ 
SWITCHBOARDS, i 
POWER GENERATO RS, (ee 
DISTRICT TELEGRAPH MESSENGER BOXES, See 


~ EVERYTHING OF THE VERY BEST ‘QUALITY. ove 





‘send business: eard for catalogue and mention. this paper. 


VIADUCT co. oe Baltimore, Md. a ras 
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50,000 IN USE. 


™HOINGS” LONG-DISTANGE DUST TRARSHITTE 


THe ORIGINAL PowDER TRANSMITTER and the only one adopted by the English Post Office for public long-distance service all over Great 
Britain. You can shout in it or whisper in it and get perfect articulation in either case. No limit to the distance they will work. | 


Claim No.1 of the “ Hunnings” Patent ‘‘is in a tension regulator or means for varying the resistance in a telephone transmitter, 
finely divided conducting material in a loose and free state.” 


THE KOKOMO-HUNNINGS DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant contact. Incorporated as a Portion of the Electric Circuit is a 
quantity of finely divided conducting material or dust, thé movement of which varies the current. 


We are the only Manufacturers in the U.S. of the Celebrated Kokomo-Hunnings Transmitter, 
300 EXCHANGES ARE NOW USING OUR “HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


IOKOMO, IND.» Ue S$. As 





an 


B. Reference: Citizens’ Nat. Bank, Kokomo, Ind. 





ELEGTRIG LIGHTING 
and POWER APPARATUS. 





180 Summer Street. 


Boston, Mass., 


New York, N, Y., 44 Broad Street. 

Philadelphia, Pa., 609 Arch Street. 

Atlanta, Ga., Equitable Building. ELECTRIC CO 
Chicago, Iii., Monadnock Building. a5 


St. Louis, Mo., Wainwright Building. 

San Francisco, Cal., 15 First Street. . 

Pittsburg, Pa, John E. Ridall, Carnegie;Bldg. 
Denver, Colo., Russell & Co. 





CLEVELAND, O. 


2,000-C.-P. Lamps CAPACITY. 





4 BLISHED 1865. INCORPORATED 1892. 


nnecticut Pipe Manufacturing Company, 


NWEVYT HAVEN, C'r. 


NAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. 
GINEERS and CONTRACTORS for COMPLETE SUBWAYS. 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 


Prest. GEO. O. RICHARDS, Secy. CHARLES WARD, Gen. Mer. 





WATER-POWER 


GOVERNED FOR ELECTRICAL WORK. 


The limit of government of water-power is often determined by the design and construe 
tion of plant. Consult us if possible before completing your plans. 


a 
With REPLOCLE’S COMPOUND RECULATORS ve are prepared to undertake | 
and guarantee the government of water-power for all purposes, including Electric Rail- ll AS 
way, Power and Lighting Plants. We make and sell all of Replogle’s Electrical and 4 
WASHINGTON, D. C. 





ROYCE & MAREAN, 


DEALERS IN 





Mechanical Governors and other devices for the government of water-power. Expert advice 
furnished on application. If results of your present system are not satisfactery, write u» 
Address all inquiries to 


THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. 
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ELECTRICAL REVIEW _ 


‘wont. 120 Broadway: 


oe TICAGO, New. York E ife OP nian! 
ces Beate So. 10th Street. 


ee LOUIS Amerioan Central Building. 
er. LOUIS, Amer C., 36-38 College St. 

‘) SYRACUSE, N. Y. Bastable Building. 

SAN FRANCISCO, Mills Building. 


UPTON... 





BUFFALO, © Brie A Sullaing Building. WASHINGTON, D. C. 1333 F St, Nw, 


INCANDESCENT LAMPS, 


Don't be bunceed inte making a 
contract for your supply oF Lamps. 
I 


“JUST TELL THEM THAT TH SAW us.” 


- We will furnish you “with our HIGH-GRADE 








rc Lamp, 


FOR ALL GIRGUITS. . im: rT 
The Cheapest to to Buy, Use Use and Maintain. 
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ee ae 
Standard Thermometer & Electric Go. ee ee 
‘FOSTER kL. HAVILAND, Representative, saan Bee ee ered every aie: 4 you cn sear ya ne 2H sou oe 
ae SO aes on New Oe Ic. | mete ei poy you well to write us when fh tie market, f 
ae llega cn vee ‘PETTINGELL-ANDREWS COMPANY, 
aan ANON SS TE we = 7S FEDERAL ST4 BOSTON, Mass. 
‘Simplex, Ward and Knight tampa : THE LEADING SUPPLY HOUSE 
ae INVENTORS and 
Po ft BRILL COMPANY, nse 
ee BRILL No. 21 8 and 
el. BUILDERS oF "TRACTION TRUCE 
PIS: BOR | 
Ban LET GABLE, svpuRB GAS AnD TRUCKS. ‘ELECTR CARS. 
a SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA 
hare 3 eee MANUFACTURERS OF 
oe 4 pivedt-Ourreat aishitpalary' ‘diepubpees: External Armature Generators and Motors, i MESLick. oupuctaly adapted for aires connection. Of y 
at (Pype I)-In sizes from 20 to 2,000 H.-P. uch 
one Direct-Current, Multipelar, Medium-Speed, ‘Internal Armature Generators and Motors adapted for , aeting i i} 
cee Hh ‘(Iype A,)--In sizes from 10 to $00 H.-P. MCR 
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Direct-Current, Bipolar, Medium-Speed, interna! Armature Generators and Motors adapted for gelting. 
(fype L. B.)-In sizes\from 5 to 130 H.-P. 
Direct-Curftent Boosters, ansolutety contralled aye Ye 8. Patents ainnten to Slemens & Haiske Electric Company: 
er rivES, ETC. ETF 


: SIEMENS® Rane ARE LAMPS: FOR DIRECT ANa ALTERNATING CURRENT, ELECTRIC MINING Locomorives, sTeAm LocoMo 


s COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS PATENTS: 


eor i a 


Ssremews: UrpeR Ru win G TROLLEYS: ete : 


The Slemens Oa tant isny ta safer bi wort “ive brattt bis roliey, and the pverbead construction ia Less costly: Br, Brsist. Werner veo mee 1 aS the BIE 
iis 


6 tutlt first Electric Railway in LST 


SIEMENS & HALSKE ELECTRIC CO. OF AMERICA, 


SAURS OFFICES: HON LORE, Erstern Diverint, Amesloan. Qarety Moilding; ORBATSY NBW YORE, 195. Lite ‘ nat th: 
| ESR EO NE 49 Seoond ayy Soath ; UENVaR, S03 Basson Block; SALT LAEE City ue a bai sean ae 4 bare a 5 


Write for Cataleguse anid futther Hakorapation % eo 


98 Jackson St. chicaee | 
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HE ONLY BOOK OF ITS KIND. 
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"—“o $1.00. = = Postage Free. 
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Replogle 


we fs 


By MARK A. REPLOGLE., 


» 160 Pages. Illustrated. Pocket Size, 4x6 inches. 


work on the Generation and Transmission of Electrical Energy by Water Power. 
1rest to Engineers, Students, Mechanics, Water-Power Owners and Investors. 


‘scriptions of the most representative Electrical-Water-Power Plants in the United States 
>MO: SEND YOUR ORDER AND ONE DOLLAR TO-DAY! 


‘RICAL REVIEW PUBLISHING 0, 


Times Building, New York City. 

































THE S. K.G. SYSTEM. 


Long-Distance Transmission. 





ELECTRICAL REV LEW Vok. 29—No.-1¢ 





A COMPLETE SYSTEM FOR 


Central Station Distribution, 
Mill and Factory Equipment. 


ed for an electro-motive force as high as 


VOLTS. 
STANLEY ELECTRIC MANUFACTURING CO, 


PITTSFIELD, MASS., 


Equitable Building. CHICAGO, ° : 305 Dearborn Street: 
39 Cortlandt Street. SAN FRANCISCO, . 106 Market Street. 


ANDERSON, S. ©. 





Generators will be wound and guarante 


10,000 











BOSTON, | 
NEW YORK, 


The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 


and sale of the S. K. C. System in Canada. 


wate Ooptenin Oa 
Westinghouse Electric © Manufacturing Go, 


PITTSBURG. PA. 


MANUFACTURERS O 


STANDARD SYSTEMS For ELECTRIC LIGHT AND POWER DISTRIBUTION 


IN CITIES, FACTORIES, MILLS AND MINES. 


THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL | THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH IS 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARG THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 





CHARLOTTE, N. C., 36-88 College Street. 


ST On 120 neon ay. PITTSBURG, vee eet 

wee bane range Bui oo BUFFALO, Erie County Bank Bui ildin 1B: SYRACUSE, N. Y.. Bastable Building. 

GO, New York PHILADELPHIA, Girard Building SAN FRANCISCO, Mills Building. x 
TACOM WASHINGTON, D. C., 1838 F Stree ™ 


. LOUIS, American Ceutral Bui lding. 
For Canada, address Ahearn & Soper, Ottawa , Canada. 


see WATER' WHEEL 


e Buildin 
A, WASE., TO South Roth Street. 
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JAMES ‘LEFFEL 


& 60, 
SPRINGFIELD, OHO, US 
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WHOLESALE 


ELECTRIC “x, RAILWAY 
— Sec ot 

















ih 


BRANCHES: Cental Electric Company, Jee ‘pp 
| | 





Kansas City, Mo.: Gate City Electric Co. 
St. Louis: Southern Electrical ee Co. 13- 15 Adams Street, 
New Orleans: 1010 Canal Street 


Buffalo: 742 Guaranty Building. CH ICACO. ssn 

















RUBBER WILL BE 


SATISFACTORY ON BLECTRIC WIRES 
FoR CARS OR KREEDERS. 
BETTER BUY THE BEST—which means BISHOP. 


HOP GUPTA-PERCHA COMPANY, 
420 EAST 25th STREET, NEW YORK. 








THE HOOVEN, OWENS & RENTSCHLER CO., =4%2270*- 


OHIO. 





sy Evectac 66, 3 see =o 


PHILADELPHIA, PA. 


Onite Insulated Wires. 

dbury Overhead Railway Material. 
angeable Electric Headlights. 

be Metal Works’ Trolley Wheels. 

. B Electrical Compounds. 

kins Incandescent Lamps. 

iff, Jordan & Co.’s Ship Cored Carbons. 


FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 
‘AL SUPPLIES OF EVERY BIR”: SIZES AND FOR ALL PURPOSES. 
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TRADE MARK: 


“@hlorive Accumulator” 


_ REGISTERED SEPTEMBER 11, 1804. 
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OH ly : ‘ ® s ® 
Se ay Up 
SS ES The Union Traction Company, of Philadelphia 
WY AN ~D CEE EAS AY au p 
ROR EE San Se 
RRS eI has installed on its Chestnut Hill Division, eleven miles from 
ee BSS ELE SS. 
AX the Power House, a battery of CHLORIDE ACCUMULA- 





TORS, having a capacity of 500 amperes at 500 volts. The 
result of this installation is strikingly shown by the contrast 
between the two portions of the curve on the chart. From 
5 aA. M. tol a. M. the battery absorbed the fluctuations of 
| the load and maintained the full pressure on the line. 
Between those hours when the battery was out of circuit, the curve shows the drop in potential and the unsteadiness of 
the load. | 
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THE ELECTRIC STORACE BATTERY COMPANY, 
DREXEL BUILDINC, PHILADELPHIA, PA. 


map 2 BRANCH OFFICES :—66 Broadway, New York; 222 Market Street, San Francisco, Cal.; 1543 Marquette Building, Chicago, Ill.; 92 State 
fee te A Street, Boston, Mass.; 215 North Calvert Street, Baltimore, Md. 








CHLORIDE ACCUMULATORS operated in connection with trolley systems will put a steady load on the generators; save coal; 
‘i diminish depreciation charges ; maintain the potential at the power house or at distant points on the line; increase the capacity of the 
cae = station ; save copper, especially when the battery is located in a sub-station ; provide a convenient reserve for a shut-down of short duration. 
The battery may be used to run all night cars, to test cars in the repair shop at night, and to light buildings after the engines are 
stopped. 


Pamphlets giving a detailed description of the Union Traction Co. plant, together with other information in regard to the application of Chloride Accumulators to 
trolley systems, will be forwarded upon application. 
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150 HOURS. 


For Direct-Current, Constant THE BEST ENCLOSED ARC LAMP 
Potential Circuits. ON THE MARKET. 


SEND FOR QUOTATIONS ON ALL STYLES OF ARC LAMPS. SOLE AGENTS FOR THE CELEBRATED SUN-SCHMELZER-NUERNBERG-CARBONS: 


General Incandescent Arc Light Go., 


572 to 578 First Avenue, NEW YORK. 


| 

i 

Misi qe - No. 2810. Rr. B. Cc 

abl . e OREY, General Sales Agent. 
| 
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WATER-POWER se agyer 2 MAREMA 


GOVERNED FOR ELECTRICAL WORK. DEALERS IN 


The limit of government of water-power is often det 
tion of plant. Consult us if possible before completing souk: seid the design and construe 


i 
a 
as With REPLOGLE’S COMPOUND REGULATORS we are prepared to undertake 166, 
Guarantee the government of water-power for all purposes, including Electric Ral? 
wey Power and Lighting Plants. We make and sell all of Replogle’s Electrical and 
echanical Governors and other devices for the government of water-power. Expert advic« 


! 7 CZ Zhi Py Zjjzz2#- furnished on application. If result f 
Ee Soh Address all inquiries to OTe Tr etsy ngeerete See eee meen ieer: Se WASHINGTON. ae 
hae #4 MARK A. BEPLOGLE, 


. Ohlef Bagineer. THE REPLOGLE GOVERNOR WORKS, Akron, Ohio 
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Kp Makes Them Thoroughly Self-Lubricating and S es 


They Save the Commutator, P 


ws 


1821-18ss. 


/ Nb Tater 8 


OFFICES, 222 & 224 SOUTH THIRD STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


BOILER TUBES, 
WROUCHT IRON 
PIPE AND FITTINGS, 
ELECTRIC RAILWAY 











Aa . 
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BATTE 


LONG LIFE. 
2. EFFICIENCY. 
3. ECONOMY. 
4, ADAPTABILITY. 
5. IT IS ABSOLUTELY 
NON-FREEZING. 
6. LABOR SAVING. 
7. FREE FROM LOCAL 
ACTION. 
8. FREEDOM FROM 
_ GASES AND ODORS , SS |] 
9. SUPERIOR GENERA- [pa | || 2 
TION OF ENERGY. | SS | 
= I} 


Dy rad Are, parakeet ocr Gos,” | Pascal Iron Works, e Iron Works, 
| ; PHILADELPHIA, PA. NEW CASTLE, DEL. 


EUROPEAN REPRESENTATIVE : 


HAnArAT ts - A fPiisiaew™s 8 area ~ 











Se neh) Fre rn 5 9 ge eS etre ons nom 


Al These Batteries are in use by the most prom- 
||| inent Telephone, Fire Alarm and Railway Com- 








MANUFACTURED BY 


THE GORDON-BURNHAM BATTERY CO, 
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PEOPLE’S TRACTION CO., PHILA. To i 
100 miles of 1,000,000 C. M. Rubber 


S | 
Covered, Lead Encased ‘* Safety ”’ 7 
Cable. 


ee 





@ 
° Tn foe WEST CHICAGO STREET R. R. 
oOmMinent CO. 90 miles, from 350,000 to 
1,600,000 C. M. Rubber Covered, 


Lead Encased ‘‘ Safety ’’ Cable. 


SLL 
6 99 UNION TRACTION CO., PHILA. 
| ety 10 miles of 1,000,000 C. I. Rubber 


Covered, Lead Encased « Safety ” 


Cable. 
° 





SB , | | 
TY ST. R.R. CO. 20 St tg t * | d 
oe reet Railroa 


————_——_— KS 


e 
NORTH CHICAGO ST. R. R. 10 


miles -of 350,000- C. .M. Rubber 


Covered, Lead Encased « Safety .”’ Co N t ra C ts & 
Cable. . 





LS 
| Have just completed order for 
West End St. R. R., Boston, for Se 
Me 500,000 C. [1. Rubber Covered, Lead 
Encased « Safety ’’ Cable. 
e 





| E HAVE just been awarded the contract for Fire-Alarm Telegraph 
Cable for the CINCINNATI FIRE DEPARTMEMT, the ground of 

the award being, “ First, superior weight of insulation ; Second, superior 
guarantee in insulation resistance and test requirement ; third, nearly 


nine years of experience in this work with universally satisfactory 
reports of service.” 


AFETY INSULATED WIRE & GABLE CO, 


225 to 239 West 28th Street, 


=NCER, 


“LOUIS, NEV YORK. 


nderground Cables. 





































Ss toints made paige Light ‘ad dorabie by 
‘PATENT CORRUGATED 


‘toppea cislUTS. 


Furnished In allabapes and sizes for flanged 
PIPES, . CYLINDERS, CHESTS, Eis. Ene 


Aoorican . Electric eating Corporation, Boston, . s. A] » 


AN W eeTIC STE PAN, 





This isa unre al utensil, mus. MIN FRA | 3 WOOL o0, 
“RELY ‘attrictive in appear f 
‘ance, and. one of the mom} ¢ Cortlandt Street, — NEW RK. 


salable of elentiin hoatisg de- 
a vices, — ‘Tbe. henter consists. 

y ota da-iueh disk. (6 which is 
dttetn fremmuvaDle) isa ap : 
stew fan, wih Lappe ity of 
three- quarters of # quart. 
Frist the thing £0 ase, in Hight 

ocular : eh . housekennity ae what 
' ie aie ma ES mS cao. dg Ava bed 1M no pay gicjan’s: 
eine Sean a Jas a C ot ea ae crt Store,” hospital, 

. sane ee Seo ee “thie HHITSery, OF where a litte 

F SS eo} Tad te te ne cooked, a hot} 
ris ae poe we. EK < qpaite. Ot ‘fot water. 
=f Sara | aed, Guiek. cleat anil. in— 





Tue BRADY WASH, 


T H. BRADY Leds rials Conn, “ 
3 Mavafsctarer at Re: ole ad 
Rwinging. Hoods, Boar ‘Preckets aod 








= cast iron 





expe nsive. Couneets (o.any lam anon he: Pac ed fearapbie sith pati and Big, vale (ther) Bpeviaitios for Sonstraction 
for. sETy, see circult, a0 i ns - | Work, __ Ceatalogies and Srtosk Pere 
doporce Frio: ished on application. , 
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_ jthe 300- horse-power Cross Compound Engines 
) cee? comprise the plant in its old station. 
These engines are the most attractive 
bargains ever offered to steam users. They aré 





immediately. 





33 We. also ) build a full line of Multipolar Dynamos | 
2 and ‘Motors, and our new Six-Pole Generators. are | 
: adapted to our AMERICAN-BALL ENGINE, making 


complete and symmetrical generating units. ‘ 15 Cortlandt Street, New York. 
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in admirable condition and can be delivered — 


THE BALL & WOOD COMPANY, 


American Engine CO, oe - Bound Brook, N, ), Fort Dearborn Building, - = CHICAGO: Ute 
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AC ENGLAND ENGEERG £0 


H, Pest. A.J. PURINTON, Se'y. A. 0. SHEPARDSOM, Treas, W. E GRANE ME Wee MORSE, Supt 


WATERBURY, CONN, 


SaaS 


VE INSTALLED 

MORE CENTRAL STATIONS — 
FOR ELECTRIC LIGHT AND POWER ;: 

THAN ANY OTHER i 
ENGINEERING COMPANY. 
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30NS WHY 3 
We always do the fair thing. 
Our Stations all pay dividends. 
Our Patrons are our best friends and advertisers. od 
We make a specialty of Central Stations and show 


the owners how to make them successfu/ ‘i 
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FEEDER WIRES. 


Lead Covered, Braided or Taped 
QKONITE Wires and Cables. 


———— 


All DKONITE Wires and Cables are Manufactured from the 
Finest Grade of Para Rubber. 


OKONITE IS THE STANDARD OF RUBBER ULATION. 


SSS 


Before Placing Orders, Write for Quotations. Address: 


THE MONTE COMPANY, Ui 


953 BROADWAY, NEW YORK. 


WILLARD L. CANDEE, | wanaceERS. CEORCE T. MANSON, Ww. H. HODGING, sant 


H. DURANT CHEEVER 5 CENERAL SUPERINTENDENT. 
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BEST OF LAMPS FOR 12 CENTS EAGH, 


us your burned-out lamps and we will return them at the above price as good as new. 








Our system of renewing burned-out lamps saves you 25 to 50 per cent on your lamp bills 
and secures you the most economical service. Our T.-H. filaments are unequaled for 
maintaining candle-power at a given efficiency. In appearance our lamps can not be told 
from new ones. Any voltage at any efficiency. 


deliver your lamps to the freight agent. We pay the charges. CASH PAID for burned-out and broken lamps. 


ncandescent Lamp Co., 56-66 Monroe St., Lynn, Mass. 
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Overhead Line Material, IRON POLES and BRACKETS, Bearings for Electric 
Motors, AUTOMATIC CIRCUIT BREAKERS, Gears and Pinions. 


Instruments, Rail Bonds, 

5, Insulators, 

‘ushes, Trolley Wheels, 

IS. Sleet Trolley Wheels. 






ELMER P. MORRIS, 
Manufacturers’ Agent, 


36 Dey Street, New York City. 


New and Second-hand Machinery, Arc and 
Incandescent Lamps, Tools of all kinds, Insulated and Bare Wire. 
S. IF YOU HAWE ANYTHING TO BUY OR SELL, WRITE. SEND FOR PRICES. 


HE POINT IS THIS---SEND FOR PRICES! 
INCANDESCENT 


WD GILE: Y Ba 


TY UNEQUALED. FACTORY PRODUCTION TRIPLED. 


eee BEVvCkEVE ELECTRIC CO... 
ck Building, Chicago. = = ~ = Cleveland, Ohio. 
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INSTALLED THIS SEASON, SUBJECT TO 
CHVING ENTIRE SATISFACTION. 
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STEAMERS, 

LOOK FOR OUR [00 MILLION CANDLE- 
POWER LICHT OM SIEGCEL-COOPER BUILD- 
INC, NEW YORK. 


pare favorably ait, the fiest. 3 

| | Write for quotations on anything you 
Many needs or send us a Ot us a trial order. 
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29 Broadway- ONE QUARTER FIRST COST, IRONCLAD FUSE BOX 
ECTRICAL With no Installation or Running Expenses. a 
of sicuwierh Gis Send for descriptive pamphlet and prices. They ARC-KNIFE SWITCH. 
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Photographic Screens. 
1. G. A. FREI & COo., 
H., U.S.A. 17 Bloomfield Street, BOSTON. 
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Jotors and Dynamos. 
2trical Supplies. 
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Is manufactured by 20-K. 
THE EDISON MANUFACTURING COMPANY | good as new, and in perfect order. 
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H BELL. 7 New and Powerful 7 Address 
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ere wcen Edison Manufacturing Compan ) | 
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HIGHEST GRADE 


For ALTERNATING ana _ , a 
“*"Direct-current AARC LAMPS. 
Brilliant and Steady Light, Economical, Efficient, Clean. 
Write for Samples and Prices before placing your Orders. 


SCHIFF, JORDAN & CO., 


OF VIENNA. 


ad 41 Cortlandt Street, Newvy York. 
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NEW DIEHL o ELECTRIC FANS. 
FINISHED IN INGREASED 
’ EFFIGIENGY. 
J IMPROVED 


JED BRASS 
AND 
IETIAN DESIGNS. 


MEGNANIGAL 
GONSTRUGTION. 























romplete stock of direct Za EAA). SN If you are in need of battery fan motor 
irrent desk fans at very a y =e SPRL GA 


=, outfits, we can fill your orders from stock. 


FOR CATALOGUE AND PRICE LISTS, ADDRESS 


LITAN ELECTRIC COMPANY, 86-188 FIFTH AVE., CHICAGO. 











fas been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
Vew York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 
£ Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 
*alace Car Companies in the United States. 

It has been the standard lighting system in Europe for many years, and is applied to 70,000 
ars in Europe, the United States, South America, India and Australia. 

For particulars, address 


WFETY CAR HEATING 2 LIGHTING COMPANY, 


160 Broadwvay, New York. 


- | FROSTING 

i ; COMPOUND. 
artificially coloring and frosting Incandescent Lamps, whereby the finest possible results are obtained with the least possible labor. 
your careful attention to these goods as affording the best substitute for the ‘‘natural” colored glass in all cases where electrical 
‘ed and cost is an object. ‘They have met with unqualified approval and are justly entitled to the claims made for them; viz., greater 
', ease of application and low cost, results considered, than any other preparation now in the market for a similar purpose, and these 
repeated orders from most reliable dealers. So many uses have developed for the colored lamp, in some of which you are doubtless 
> confident a trial lot of these colors will insure their continued use for all work where a first-class article is required. The colors are 


RED, GREEN, ORANGE, PINK, FROST, BLUE, VIOLET, AMBER, YELLOW. 


6-0oz. bottles. Full directions for use with each bottle. 


WESTERN ELECTRIC COMPANY, 
ORE. CHICAGO. 











IEWELL BELTING COMPANY, 
RS OF OAK BELTING LEATHER 


MANUFACTURERS OF 


HORT LAP OAK BELTING, 
HARTFORD, CONN. 





NISCH GAS LIGHTING SYSTEM 
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| WESTERN TELEPHONE GONSTRUGTION C0. 


he TELEPHONES AND SWITCHBOARDS. 






Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. 


mes Bia A Ree soot 
pee , THE VIADUCT MANUFACTURING C0. 


WAS BEEN ESTABLISHED A QUARTER OF A GENTURY. 


iT MANUFACTURES 





TELEPHONES, 

MAGNETO BELLS, with or without the Arm-rest, 
: SWITCHBOARDS, 

=p, POWER GENERATORS, = , « 
i) DISTRICT TELEGRAPH MESSENGER BOXES. |) 


EVERYTHING OF THE VERY BEST QUALITY. 
mention this paper. 
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Send business card for catalogue and 


VIADUCT CO., - ~ Baltimore, Md. 

































































ye Telephone Hand-Book. - 
ay THE AMERICAN BELL TELEPHONE GOMPANY, eer cre ee : 


125 MILK STREET, BOSTON, MASS. ee 


SS —————— 146 PACES. {38 ILLUSTRATIONS. I 


—————— 


This Company owns Letters-Patent 
CONTENTS: 
Articu- 


No. 463,569, granted to Emile Berliner 
Chapter 1. The Invention of the Telephone.—Chapter 2. Sound We “9 


November 17, 1891, for a com bined — 
late Speech.—Chapter 3. Electric Telephony. The Bell Telephone.—Chapter 
Microphone.—Chapter 5. Current Induction. Electro-Magnetic Induction.— Chapter 6 


telegraph and telephone, covering all 
The Induction Coil: Its Use in the Telephone Transmitter. —Chapter ‘ ie Pell 
F e 


forms of microphone transmitters or pee pees Cee O 8. Magnet Telephones.—Chapter Chapter 11 
elephone Receiver.—Chapter 10. ther Forms of Magnet Telephones.— apler o 
contact telephones. The Gower, Ader and D’Arsonval Receivers: Mercadier’s Bi telephone.—Chapter 12, 
The Siemens, Kotyra, Neumayer and Bottcher. Receivers. —Chapter 18, Carbon ‘Trans: 
mitters.—Chapter 14. The Blake Transmitter.—Chapter 15. The Long-Distance Trans- 
mitter.—Chapter 16. The Solid Back Transmitter.—Chapter 17, The Berliner 
Transmitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. Various Earp 
Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters. —Chapter 2 i 
Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries. —Chapter 23, nag 
Circuit Batteries. Chapter 24. The Practical Management of Batteries. —Ohapter, : 
Magneto Bells.—Chapter 26. Automatic Switches. —Chapter 27. Telepbone es Ik 




















Construction.—Chapter 28. Metallic Circuits.—Chapter 29. Undergroun i 
a Chapter 30. Lightning Arresters.—Chapter 31. Inside Wiring.—Chapter 82. Ina 
tion of Telephone Instruments.—Chapter 33. Inspection and Maintenance.—Chapter & 
The Condenser: Its Use in Telephony.—Chapter 35. Blectro-Magnetic Retardation. 
| Chapter 386. Exchange Working.—Chapter 37. Small Exchavges.—Chapter wt 
Lines: The Bridging Bell.—Chapter 39. Long Distance Telepbony.— Core ais 
Farr TeLerHone ano Construction SuePLy Uo. HET PRICES tg [Eee oe Tolegraphy and Telepbong 
ce ee Dealers and A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK: ia 
ace Electricians. Price, $1.00. Postpaid. 
Nahe 
ty We Manufacture an Og: ae SY 
ae . 
\~ . a Kinds of Telephones ELECTRICAL REVIEW PUBLISHING COMPANY, 
Gal.) Kee | bt ed a? : 
at ( | nae 5 ; 
iyS8) ©) and Supplies at |rmmzs BurzpIne, 41 PARK ROW, NEW yORE 





$4.50 Wholesale Prices. 
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50,000 IN USE. 50,000 IN USE. 


SY HUNNINGS LONG-DISTANCE DUST TRANSMITTER 


PATENTED IN ENGLAND AND AMERICA. 


THE ORIGINAL PoWDER TRANSMITTER and the only one adopted by the English Post Office for public long-distance service all over Great 
Britain. You can shout in it or whisper in it and get perfect articulation in eithcr case. No limit to the distance they will work. 


Claim No. 1 of the “ Hunnings” Patent ‘‘is in a tension regulator or means for varying the resistance in a telephone transmitter, 
finely divided conducting material in a loose and free state.” 


THE KOKOMO-HUNNINGS DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant contact. Incorporated as a Portion of the Electric Circwit is a 
quantity of finely divided conducting material or dust, the movement of which varies the current. 


We are the only Manufacturers in the U. S. of the Celebrated-Kokomo-Hunnings Transmitter, 
300 EXCHANGES ARE NOW USING OUR “HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


HONE. Reference: Citizens’ Nat. Bank, Kokomo, Ind. KOKOMO, IND., OU. S- Ae 
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ELEGTRIGC LIGHTING 
ahd POWER APPARATUS. 


BRUSH 


Teac 


6% 


f 

* 

Be Ps: 
TY, 


Boston, Mass., 
New York. N, Y., 
Philadelphia, Pa., 
Atlanta, Ga., 
Chicago, I'l, 

St. Louis, Mo., 

San Francisco, Cal., 
Pittsburg, Pa, 
Denver, Colo., 





, 125 2,000-C.-P. Lamps CAPACITY 


180 Summer Street. 
44 Broad Street. 
509 “rch Street. 
Equitable Builoing. 
Monadnock Building. 
Wainwright Building. 


ELECTRIC CO., 
Ae omen CLEVELAND, 0. 





'STABLISHED 1866. 


INCORPORATED 1892. 


onnecticut Pine Manufacturing Company, 


WEVZT HAVEN, c'r. 


INAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. 
IGINEERS and CONTRACTORS for COMPLETE SUBWAYS. 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 


's Prest. 


GEO. O. RICHARDS, Seocy. 


CHARLES WARD, Gen. Mer. 


«ae 


ae..ee oe 8 De 


ee woe eee! 
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NEW YORE, 120 Broadway: 

ak NOSTON, Exchange Building. 
BRB CHICAGO, New York Life Building. 

BI eee CT NOMA, WASH., 102 So. 10th Strect. 
a TACO ALO, Erie County Bank Building. 
| it ec BUTLADELPHIA, Girard Building. 


the JP TON... INCANDESCENT LIMP. | 
dil ine ccc ot nerce te ae 
Arc Lamp 


iy FOR ALL GIRGUITS. .. 


matin | 0. K. Lamps 


Standard Thermometer & Electric Co. 


sj. LOUIS, American Central Building. 
CHARLOTTE, N. C., 36-38 College St. 
SYRACUSE, N. Y., Bastable Building. 
SAN FRANCISCO, Mills Building. 
WASHINGTON, D. C., 1333 F St. N.W, 








JUST TELL THEM THAT YOU SAW US,” 


We will furnish you with our HIGH-GRADE 

















es i a a ltage, any base, at al ice th b ki . 
Dey FOSTER L. HAVILAND, Representative any voltage, any bse, ate Jower pres ht TOace yer wo eave © compat fms | 
ingl ; 

253 Broadway, New: Yor lx. Ang, will pay you well to write us when in the market. ; 
2 ae | eae PETTINGELL-ANDREWS COMPANY, 
i Sau a ‘ SES ee ee ae a w= & ZE FEDERAL ST BOSTON, MASS. 
en A Simplex; Ward and Knight Lamps: THE LEADING SUPPLY HOUSE. 
ome’ 
Khu i | | 
ad i ————— INVENTORS and 
Ais spa wl A ee re BUILDERS OF 
ees mney 1 I TTL ts 





ere Philadetphia, eee yg sunrkA wa 
ee BUILDERS OF Rac ee TRACTION TRUCKS 
' 7 i ) mr A Ch ae aa = i‘ : =— :. y \ Be FOR 

bef FLECTAIC, CABLE, SLIM OS HK ee, ELECTRIC CARS. 





aloe | ee er 
uae i Pa | 


SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA 








MANUFACTURERS OF A val 

Direct-Current, Multipolar, Slow-Speed, External Armature Generators and Motors, especially adapted for direct connection. OF vi 
(Type I)—In sizes from 20 to 2,000 H.-P. ' 

Clu 


Direct-Current, Multipolar, Medium-Speed, Internal Armature Ceneratorsland Motors adapted for Belting: 


(Type A.)—In sizes from 10 to 300 H.-P. “Can 


Direct-Current, Bipolar, Medium-Speed, Internal Armature Generators and Motors adapted for Belting. 


(Type L. H.)—In sizes from 5 to 130 H.-P. 


Direct-Current Boosters, absolutely controlled by U. S. Patents granted to Siemens & Halske Electric Company: 





ee ee m 


S/EMENS’ BAND ARC LAMPS FOR DIRECT AND ALTERNATING CURRENT, ELECTAIC MINING LOCOMOTIVES, STEAM LocomorTIVEs, ETC» FT! 


COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS’ PATENTS: 
SreEMmeEns’ UNDERNRUNNING TROLLEYS: pret U 


The Siemens Contac 
mtact Bar is safer than he onary trolley, and the overhead construction is less costly. Dr. Ernst Werner von Siemens was the pioneer 
e built his first Electric Railway in 1879. Write for Catalogues and further information to 


SIEMENS & HALSKE ELECTRIC CO. OF AMERICA, 98 Jackson St, Chicas” 


53 », NEW YORE, 
SALES OFFIOES: j7y DaADORta ce tose ct seers: Surety Building; GREATER NEW YORK, 196 Liberty St.; BOSTON, John Hancock Building; PHILADELPHIA, 631 Chestnut St. ; OINOINNAT, i 
’ ue, South; DENVER, 628 Boston Blook; SALT LAA CITY, Knutsford Hotel Building ; SAN FRANCISOO, 10 Front St. 








ELECTRICAL REVIEW 


HE ONLY BOOK OF ITS KIND. 
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"—« $31.00. — = 


Postage Free. 
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Electricity 
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power 








Replogle 


4 


aS 


By MARK A. REPLOGLE. 


, 160 Pages. Illustrated. Pocket Size, 4x6 inches. 


‘ork on the Generation and Transmission of Electrical Energy by Water Power. 
‘est to Engineers, Students, Mechanics, Water-Power Owners and Investors. 


‘Ccriptions of the most representative Electrical-Water-Power Plants in the United States 
MO: SEND YOUR ORDER AND ONE DOLLAR TO-DAY! 


RICAL REVIEW PUBLISHING C0, 


Times Building, New York City. 
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A. bemeneome ee FOR 


Long-Distance Transmission. Central. Station Distribution 
Mill and Factory ‘Equipment. . 











Generators will be wound and guaranteed for an is oiccubiatiine force as high as 


qe 10,000 VOLT S | 


Correspondence Solicited 


STANLEY ELECTRIG MANUFACTURING C1, 


Sea os PITTSFIELD, MASS., U. S. 





H OFFICES: pie 
305 Dearborn Street. 
. 106 Market Street, 


oo RAIS 
Equitable Building. CHICAGO, 
39 Cortlandt Street. SAN FRANCISCO, 
ANDERSON, S. C. 


BOSTON, 
NEW YORK, 





a ‘ E The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 


and sale of the S. K. C. System in Canada. 


Westinghouse Electric Manufacturing Uh 


poe PITTSBURG, F 


| 
. | 
te : ? MANUFACTURERS O 


STANDARD SYSTEMS FoR ELECTRIC LIGHT aND POWER DISTRIBUTION 
ee a IN CITIES, FACTORIES, MILLS AND M MINES. 


Pee "ts SHE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL | THE WESTINGHOUSE FLECTRIC RAILWAY SYSTEM, HIGH 5 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND | 


a ae LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 


ere bE. 
CHARLOTTE, N. C., 86-38 Coleg Street. 
SYRACUSE, N. Y., Bastable uilding. 
SAN FRANCISCO, Mills ae bY. 
WASHINGTON, D. C., 1838 F Stree 

















OSTON, Exchange Build’n BUFFALO, Erie Count Bank Bt 
rildin 
CHICAGO, New Yorke ial » Buildin PHIL: ADELPHIA, Girard Building = 
COMA, WASIL., 102 South Toth Strect. ST. LOUIS, American Central ail, 
For Canada, address Ahearn & Soper, Ottawa, Canada. 
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‘ig a 
| Pood fe NEW YORK, 120 Broadway. eee Westinghouse Buildi ng 
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ELECTRIC ‘n, RAILWAY [ex 


SUPPLIES. 































BRANOHES Central Electric Company, 


Kansas City, Mo.: Gate City Electric Co. 


St. Louis: Southern Electrical one Co. 13- 15 Adams ia 


New Orleans: 1010 Canal Stree 


mE 
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RUB BER wi BE 


SATISFACTORY ON BLBECTRIC WIRES 
FOR CARS OR FEEDERS. 
BETTER BUY THE BEST—which means BISHOP. 


HOP GUTTA-PERCHA COMPANY, 
420 EAST 25th STREET, NEW YORK. 


THE HOOVEN, OWENS & RENTSCHLER CO., "2270" 
LTY ELECT RIG Go., HAMILTON CORLISS ENGINES 























PHILADELPHIA, PA. 


conite Insulated Wires. 

edbury Overhead Railway Material. 
vangeable Electric Headlights. 

obe Metal Works’ Trolley Wheels. 

& B Electrical Compouncs. 

kins Incandescent Lamps. 

hiff, Jordan & Co.’s Ship Cored Carbons. 


CAL SUPPLIES OF EVERY KIND. 











FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 
SIZES AND FOR ALL PURPOSES. 
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: byan no Incan desce nt Lam p Co.. | 56-66 Monroe St., Lynn, Mass, 


ae FoR | ALL GIRGUITS. es . | 
oe ee The: Cheapest fo Buy, Use and Maintain. — | 0. cn a am 


Standard Thermometer & Electric Co. 
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will return them at the above price as good as ‘DOW: = SA 





Rea 


: Send ui us | your burned-out lamps. ‘and we. 


m. of Foncw Ing: burned-out ‘amps. saves. ‘you 25 to. “50 per ‘cent on ‘your Jamp. bills ae = Z = 
“most. economical: service. “Our 7-H filaments are “unequaled foro = ge 
Tn BPDOTANG our lars: can not be told: 


Hotes Our syste 
; and: SeCUTeS | you. “the: 
3 maintaining: “candle: power 
from eM ants, pOADY, voltage at any efficie ney. 


fat: a given” efhokency. : 


‘Sinsly deliver yee Japs to tha freight agent. We pay the charges. “casH P aip for burned-out and broken lamps, 








INCANDESCENT LAMPS 


Don’t be buncoed into making @ . 
contract for your supply of Lanups. 
eee 


“dust TELL THEM THAT YOU SAW US.” c 






We will furnish you with our HIGH.GRADR 


rc Lamp 





any volineR, ANY Hise ae he low er price hau Fou cA 
ee We gaarantes every lamp. We have 


slngis Cueto. 
At wilh PAY ‘vou well to write us when in the market. 


yet ho receive % complaint fram a 





FOSTER L. HAVILAND, ‘Representative, 


253 Broadway, New Fore | 
| sraeronrs, pesos: Wane ee L " PETTINGELL-ANDREWS COMPANY, 


“CIIGERAL. MANESCO, Rens on THE 72 a 2% EAI AT Tos. BOSTON: MAP 


Simplex, Ward and Knight Lamps. THE LEADING & SUPPLY HOUSE. 










ers : . | , a 
REDUCTION IN PRICE. 
















Potential: Circuits. eens oes ON THE MARKET. 


SOLE AGENTS FOR THE. CELEBRATED SUN- SCHMELZER: NUE RNBERC 


tae | incandescent Arc Light Co., 


572 to 578 First Avenue, — 


o | We "a06, ; Et. aes: cOonEY, renmeral Sales Agent. se 


ce OL COMPANY, ae 


ia a ca a 2 INVENTORS and 
Se OF 
WS Saal > rma hs eel TR? Se ae Sees nh eae aac BUILDER 
Philadelphia, SH RRR 
BUILDERS OF (est 


To mmm pel 
ELECTRIC, BABLE, SUBURBAN GARS AND. TRUCKS. 
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For Direct-Current, Constant S mS THE BEST ENCLOSED ARC LAMP . 
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i 
| MANUFACTURERS OF 


: | BOILER TUBES, 
- : |} WROUGHT IRON 
is operated by the motorman on an | PIPE AND FITTINGS, 


approaching car and 


EXPENSE OF SWITCH-TENDERS,, ff] © ELECTRIC RAILWAY 

or nespentie onal nd ata AND 

alterations or extra fixtures. j 
LIGHT — 

. DOTY & CO., Pascal ron Works, Delaware Iron Works, = 


56 Stone Street, NEW YORK. PHILADELPHIA, PA. NEW CASTLE, DEL. 
EUROPEAN REPRESENTATIVE : 
ROBERT W. BLACKWELL, 39 VICTORIA ST., WESTMINSTER, LONDON, S. w. 


A COMPLETE SYSTEM FOR 


ance Transmission. Central Station Distribution. : 
Mill and Factory Equipment. : 























Ea_— —=ly 


rther information to the m anufactu 








ators will be wound and guaranteed for an electro=motive force as high as 


10,000 VOLTS. 


dence Solicited. 


LEY ELECTRIC MANUFACTURING CO,, 


PITTSFIELD, MASS., U. S. A. 





— BRANCH OFFICES: ————— 

Equitable Building. CHICAGO, . : ° 305 Dearborn ae 

39 Cortlandt Street. SAN FRANCISCO, . . 106 Market Street. 
ANDERSON, S. C. 


\1l, ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 
e S. K. C. System in Canada. 
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1 Te es 


STERLING ~~ | 
INSULATION 


ELEGTRIG 
RAILROADS. - 


A Very High-Grade Compound, 


FULLY GUARANTEED AND ENDORSED BY HIGHEST EXPERTS 
Has had a THOROUGH and PRACTICAL TEST. 


WRITE FOR PARTIGULARS. 


STERLING 



































BRAKES, 
FENDERS, 

SAND BOXES, 
REGISTERS. 
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PEOPLE’S TRACTION CO., PHILA. 


100 miles of 1,000,000 C. M. Rubber 
Covered, Lead Encased ‘¢ Safety ”’ 
Cable. 


| 
—_—_—_—_—_—_—_—_______» 
‘ WEST CHICAGO STREET R. R. | 
On)! nent CO. 90 miles, from 350,000 to E 
1,600,000 C. M. Rubber Covered, 
Lead Encased ‘‘ Safety ’’ Cable. 
r-) 


—_—_—_—_—_—_—_—___., 
6 t ® 8 UNION TRACTION CO., PHILA. 
10 miles of 1,000,000 C. [1. Rubber 
Sa et Covered, Lead Encased ‘« Safety ”’ 
Cable. 





Ls 
ITY ST. R. R. CO. 20 St t R e | d 
ose ree Qa1lroa 


LLL 


e 
NORTH CHICAGO ST. R. R. 10 


e 
miles of 350,000 C. IM. Rubber fr S 
Covered, Lead Encased ‘¢ Safety ”’ e 
Cable. 

© 


——————S a S 
| Have just completed order for 
West End St. R. R., Boston, for SE 
YK 500,000 C. [1. Rubber Covered, Lead 
Encased ‘ Safety ’’ Cable. 
a 





SEND FOR OUR LIST OF RUBBER-COVERED, : 

LEAD-ENCASED CABLES NOW IN USE ; 

BY ELECTRIC RAILWAY 
COMPANIES. 





AFETY INSULATED WIRE & GABLE CO, 


225 to 239 West 28th Street, 


'ENCER, 


oT. LOUIS, NE Vw YO NRK. 


Jnderground Cables. . 
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Joints made absolutely tight and durable by 
ATENT CORRUGATED 


POPPER GASKETS. 


Furnished in all shapes and sizes for flanged 

PIPES, CYLINDERS, CHESTS, Etc. Price- 

List and Sample free. Sy 
ie 


SSE ; oh YA CV = 

" agit NAVAS inl 

9 Cortlandt Street, NEW YORK. wy i. y 
Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents, 


Tye BRADY MAST-ARMS. 


T. H. BRADY, New Britain, Conn., 
U, S. A. 


Manufacturer of Mast-Arms, Pole and 

Swinging Hoods, House Brackets and C 

other Specialties for Construction ast Iron 
Work.— Catalogues and Prices fure 


nished on application. Fl a n 9 e Pj pe 


THE LEHIGH VALLEY 


CREOSOTING CO. A Fittings, tor 


WORKS, PERTH AMBOY, N. J. 
Office, Rooms 136 and 137, 1 Broadway, NEW YORE. te ain and Water 
Creosoted Lumber, Underground Conduits, 7 
Telegraph Poles, Piling and Ties Furnished. F 
or special informati 
W.R. OSTRANDER & Co., P . ° oD 
22 DEY STREET, and prices, write to | 
Manufacturers of ss 


cecrd ad eae wat The Addyston 
Gig) >> Eat ave. Pipe & Steel Co. 
Cincinnati, 0 


American Electric Heating Corporation, Boston, U. S. A. 


a8 2 ee 


TRIC STEW PAN. 


This is a universal utensil, 
very attractive in appear- 
ance, and one of the most 
salable of electric heating de- 
vices. The heater consists 
of a 44-inch disk, 10 which is 
fitted a (removable) aluminum 
stew pan, with capacity of 
three-quarters of a quart. 
ee Just the thing to use in light 
i a am | housekeeping, exactly what 
gas i ; ees xf TAY ~~ 6 _wanted in a physician's 
2: # fee ee x SOAS, > office, drug store, hospital, 
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ie N z Pe 
Aa Re the nursery, or where a little 


a Sh. food is to be cooked, a hot 
SeecgsS eens F drink made, or bot water 


a ee ee ess 
AOU Si cere 


enn a eee < : C= : , 
used. Quick, clean and in- 
Packed complete with cord and plug. Made 


expensive. Connects to any lamp socket. 
for any lighting circuit. 
Amperes at 
110 Volts, Price, 


1750, Heater and Aluminum Stew Pan, 2 $5 00 


FOR SALE BY ALL DEALERS, OR ADDRESS 


American Electric Heating Corporation, Boston and Chicago, U. S. A. 
cesarean iene ae 


mericanrBall Engin 


The result of twenty-five years’ experience with 
four thousand engines designed and built by Mr. 


oe Frank H. Ball. 
The latest development in practical steam en- 







~ 


BROOKLYN. 





SS send for Illustrated 
¢ 
Catalogue. 


N OPPORTUNITY 


We are completing the installation of eight 
large vertical units in the new station of the 
Edison Company in Paterson, and_ have for 
disposal to quick buyers the 150 to | 75-horse- 
power standard Horizontal Belted Engines and 
the 300-horse-power Cross Compound Engines 
which comprise the plant in its old station. 

These engines are the most attractive 
bargains ever offered to steam users. They are 
in admirable condition and can be delivered 


immediately. 


THE BALL & WOOD COMPANY, 


15 Cortlandt Street, New York. 
CHICAGO, ILL 





gineering. 

New features, improved design and finish, but 
the same old valve that has saved thousands of 
tons of coal in the last quarter of a century, and is 
the only form of valve used in single valve auto- 
matics, that follows its own wear and never leaks. 








We also build a full line of Multipolar Dynamos 
and Motors, and our new Six-Pole Generators are 
adapted to our AMERICAN-BALL ENGINE, making 
complete and symmetrical generating units. 


American Engine Co., Bound Brook, N. J, 


Fort Dearborn Building, - 


oe ee Oe St eee 
FORT WAYNE ELECTRIC CORPORATION 


RORT WAYNE, I 
oes ot, ee 
APPARATUS FOR 
i — : Platinum in sheet and wi li si ARC, DIRECT CURRENT AN 
ie 3 pe ee oe ee oe purchased INCANDESCENT LIGHTING AND PO 
- K OFFICE: 121 LIBERTY STREET. ——> | TRANSMISSION. 


—— 








BAKER & CO. 


IMPORTERS, MELTERS AND REFINERS OF 


ran PLATINUM, 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J 
’ eo Us 

















————ETECZ-- LL TT 


ELECTRICAL REV (Ww 1 


a Pr = 5 
on | Oe ; 
a he ie | 
= be . A < 5 | 
ee | ae a | 
Pa qe ma | 
Lp: i cen is an | j 
a i i 
' " ms : : », | 
B ! 
é 
a 
T 
i 
4 
” 
| 
| 











i, Prest. A.J. PURINTON, Sec’y. A. 0. SHEPARDSON, Treas. W. E. CRANE, M. £.  W. 6. MORSE. Supt. 


WATERBURY, CONN, 


VE INSTALLED 
MORE CENTRAL STATIONS a 
FOR ELECTRIC LIGHT AND POWER 
THAN ANY OTHER 
ENGINEERING COMPANY. 

















SONS WHY 


We always do the fair thing. 

Our Stations all pay dividends. 

Our Patrons are our best friends and advertisers. 

We make a specialty of Central Stations and show 
the owners how to make them successful. 


ee ee 
ee 
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CORRESPOND WITH US. 
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BUILDERS OF ALL KINDS OF 


Electric, Cable, Tramway au 
CARS AND TRU 
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‘ ith Solid Forged Axle Box Frame, free from Bolts, Nuts and Rivets. ae sae 
eee ee Elliptic Springs overcome all oscillation, Spiral spring 
ive maintenance Wiptic Sp 
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Boxes, preventing all pounding at rail joints. rices fu 
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COMPANY, Philadelphia, U. S.A 
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INCANDESCENT 


UC EY LAMPS” 


-ITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 


TEE Buck: 
.ock: Building Oe ELECTRIC cCo., 












= Cleveland, Ohio. 
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Garvin Macuine Co. 


Manufacturers of and Dealers in 


— METAL WORKING MACHINERY 


EVERY DE SCRIPTION. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand aid Engine 
1 Lathes, Planers,’ _Turret Lathes, Shapers, Gear Cutters, Die and ; 
== Cutter Grinders, Tapping Machines, ete., ete. 

ALSO A COMPLETE LINE OF 


Mnewlad Bicwcle Machinery. 
5{ NORTH 7TH STREET, | SPRING AND VARICK STREETS, 























j 
4 
i, 
PHILADELPHIA. NEW YorRR;K. OUR No. 15 MILLING MACHINE. i 
Send for our Illustrated Catalogues and List of New and Second-Hand Machinery Ready for Immediate Delivery,. - 
LONG LIFE. 
a EFFICIENCY. 
o. ECONOMY. 
4, ADAPTABILITY. | 
» 5. IT IS ABSOLUTELY | Ze é : gi 
i NON-FREEZING. ‘® cae ~ =|) 
. ™ Excelsin 6 LABOR SAVING. Gd Sf ~, g a 
| 7. FREE FROM LOCAL 7 
ACTION. | 2 
8. FREEDOM FROM “ 
GASES AND ODORS 2 
9. SUPERIOR GENERA- . 
TION OF ENERGY. 
| These Batteries are in use by the most prom- 
| | iment Telephone, Fire Alarm and Railway Com- ey 
|| panies of America. Send for descriptive Circular | 
1 | and Price-List. We guarantee all our Cells. " 
aie | MANUFACTURED BY " 
- 7) THE GORDON-BURNHAM BATTERY CO. 
—_ 82 West Broadway, New York, 
& 
WATERVILLE AND FAIRFIELD RAILWAY AND LIGHT CO., 
WATERVILLE, ME., January 18th, 1896. 
3D WATER-WHEEL GOVERNOR CO., 

BOSTON, MASs., } 
tlemen: In regard to your Type C Governor, which is regulating for us our two Hercules Wheels, | 
ve power to operate our light plant, street railroad and power generator, we are frank to admit that THE 
' DOES ITS WORK ADMIRABLY. We have no hesitancy in recommending it to those in want of a Governor. 

Yours truly, | 


(Signed) I. C. LIBBY, 
President Waterville and Fairfield Railroad and Light Co. 


WATER-WHEEL GOVERNOR 60., namesnire sr., BOSTON, MASS. 
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i To the Electrical Trade t= 


| MOC HIGAN, | 
: oOnIO and INDIANS 


ie ree We. carey the largest and most Sioa es 
Beas “pious of Blectrical Supplies in thts & seen : | 
af the eountry, ani eur prices wil COR 
ae favorably with the best. feat 
Ooo eee for quotations OM anything ¥ rr 
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MICHIGAN V ELECTRIC c0., 
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mission, Electric Railway, 
and his associates definition ; instantaneous work ; each new PATALOGUES ON APPLICATION. Electric Light, Telegraph i 
Marat ee onbaPy | image undimmed by phosphorescence ot EDISON DECORATIVE AND MINIATURE LAMP and Telephone Lines, : 
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IRONCLAD FUSE BOX. 
ECTRICAL With no Installation or Running Expenses. ARC-KNIFE SWITCH. 
MANUFACTURERS Send for descriptive pamphlet and _ prices. They 

CO., OF will surely iuterest you. 





MAST-ARMS, : 

‘9 Instruments Tungstate of Calcium Write Us, Get Our Discounts. | 
Pp ic S . . « . 

; ieee Utica Electrical Manufacturing 

H., U.S.A. 17 Bloomfield Street, BOSTON. and Supply Co., UTICA, N. Y. 
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en & Co. 


Ee Proprietors), T E 0 N L Y G E N U | N E __ > 
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3SES T,,; NEW YORE. 
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ranklin. Is manufactured by . 20-K. W. 110-Volt DYNAMO, 
Comp THE EDISON MANUFACTURING COMPANY good as new, and in perfect order. 

H BELL. New and Powerful | Address 
ABE BY ALL Epison X-Ray Focus Tupes ‘J. P. Winurams, 
oe Write for Catalogue 39 Cortlandt Street, 

& MANGER ; : NEw York. 
AHAM STREET Edison Manufacturing Company 
KLYN, N.Y, (10 EAST 23rd STREET NEW YORK 
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Brilliant and Steady Light, Economical, Efficient, Clean. 
Write for Samples and Prices before placing your Orders. 


SCHIFF, JORDAN & CO.., 


OF VIENNA. 
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THE NEW DIEHL ELECTRIC FANS. 


HIGHLY FINISHED IN INGREASED 
on EFFIGIENGY. 
_ POLISHED BRASS oe 
: oe oe . MECHANICAL 

wma, GONSTRUGTION. 














VENETIAN DESIGNS, (RRR. == 


We also have a complete stock of direct 
and alternating-current desk fans at very 
low prices. 














If you are in need of battery fan motor 
outfits, we can fill your orders from stock. 





FOR CATALOGUB AND RICE LISTS, ADDRESS 


METROPOLITAN ELECTRIC COMPANY, (86-88 FIFTH AVE. CHICAGO. 
oceania ventienins marion eee 
mE PINTSCH GAS LIGHTING SYSTEM 


. _ Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 





New York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 


of Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 
Palace Car Companies in the United States. 


It has been the standard lighting system in Europe for many years, and is applied to 70,000 
cars in Europe, the United States, South America, India and Australia. 
For particulars, address 


HE SAFETY CAR HEATING # LIGHTING COMPANY, 


160 Broadway, New York. 














Mixtures, 
Portables, 






Large Stock on Hand. Write for Prices. 


<P ven wm WESTERN ELECTRIC CO, ors 








JEWELL BELTING COMPANY, 
ANNERS OF OAK BELIING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, 
HARTFORD, CONN. 
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WESTERN TELEPHONE GONSTRUGTION Co. 


HEXIC AGO, EsIuse 
: TELEPHONES AND SWITCHBOARDS. 
: 2 Largest Manufacturers of Telephone Apparatus, The United States Patent Office Use our Apparatus, 









Exclusively, in the United States. 


THE VIADUCT MANUFACTURING CO. 


HAS BEEN ESTABLISHED A QUARTER OF A CENTURY. 


TELEPHONES, iT MANUFACTURES 
MAGNETO BELLS, with or without the Arm-rest, 


SWITCHBOARDS, 
|, POWER GENERATORS 
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EVERYTHING OF THE VERY BEST QUALITY. Ni 
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alogue and mention this paper. 





























Send business ecard for cat 


> VIADUCT CO., - ~ Baltimore, Md. 
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Telephone Hand-Book, - 


Tue AMERICAN BELL TELEPHONE (}OMPANY, : 
BY HERB RIT LAWS WE BB-e 
(25 MILK STREET, BOSTON, MASS. ieee | 


146 PACES. {38 ILLUSTRATIONS. 





— 
————— 


CONTENTS: 
Chapter 1, The Invention of the Telephone.—Chapter 2. Sound Waves, Articu: 
pter 4. ‘The 


This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 





November 17, 1891, for a combined 
: late Speech.—Chapter 3. Electric Telephony. The Bell Telephone.—Cha 

teleg raph and telephone, covering all Microphone.—Chapter 5. Current Induction. Electro-Magnetic Induction.—Chapter 9. 
¢ : The Induction Coil: Its Use in the Telephone Transmitter.—Chapter 7. The or 
forms of m icrophone transmitters or plete Telephone Circuit.—Chapter 8. Magnet Telephones.—Chapter 9. A2¢ Bel 
Telephone Receiver.—Chapter 10. Other Forms of Magnet Telephones.— Chapter 1. 
contact telephones. The Gower, Ader and D’Arsonval Receivers: Mercadier’s Bi-telephone.—Chapter 12, 
The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter_13. Carbon Trans- 
Long-Distance Trans- 


mitters.—Chapter 14. The Blake Transmitter. —Chapter 15. The 

mitter.—Chapter 16. The Solid Back Transmitter.—Chapter 17. The Berliner 

Transwmitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. _ Various Huropeat 

Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters.—Chapter j 

Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries. —Chapter 28, Close 

Circuit Batteries.—Chapter 24. The Practical Management of Batteries.—Chapvr HF 

Magneto Bells.—Chapter 26. Automatic Switches. —Chapter 27. Telephor’. i 

Construction.—Chapter 28. Metallic Circuits.—Chapter 29. Underground bide te 
tion of Telephone Instruments.—Chapter 33. Inspection and Maintenance.— Chapt" 

The Condenser: Its Use in Telephony.—Chapter 95. Blectro-Magnetic Retardat Paty 

Chapter 36. Exchange Working.—Chapter 37. Small Exchanges. —Chapter 38. ey 

Lines: The Bridging Bell.—Chapter 89. Long Distance Telephony.— Ohi? m ly 

Duplex Telephony.—Chapter 41, Simultaneous Telegraphy and Telephony.—APP 

oF 
A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK: R, 


Fare TevePHone ano ConstRuction SuePLr Co. NET PRICES to 
i 342 Dearborn Street, Dealers and 


CHICAGO, ILL. 





Electricians. Price, $1.00. Postpaid. 


sam We Manufacture al Smnp YouR ORDERS TO) 
> op Ninisof Telephones | ELECTRICAL REVIEW PUBLISHING COMPAN, 
) $7 59 > and Supplies at |vmwEs BurLDING, 41 PARE ROW, NEW YORE 
9-88 $4.50 Wholesale Prices. 
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50,000 IN USE. 50,000 IN USE. 


~HUMKINGS” LONG-DISTANGE DUST TRANSMITTER 


AND AND AMERICA, 


THE ORIGINAL Powp 


Riltata. San c, oe aR the English Post Office for public long-distance service all over Great 
* ou can shout in it or whisper in it and get perfect articulation in either case. No limit to the distance they will work. 


Claim No. 1 of the * Hunnings ” Patent ‘is in a tension regulator or means for varying the resistance in a telephone transmitter, | 
finely divided conducting material in a loose and free state.” 


THE KOKOMO-HUNNINGS DUST TRANSMITTER 3 


Does not depend upon variable pressure between electrodes in constant contact. Incorporated as a Portion of the Electric Circuit is a ‘ 
quantity of finely divided conducting material or dust, the movement of which varies the current. 


We are the only Manufacturers in the U. §. of the Celebrated Kokomo-Hunnings Transmitter, i 
300 EXCHANGES ARE NOW USING OUR ‘“‘HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, ! 


Reference: Citizens’ Nat. Bank, Kokomo, Ind. 
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COMPLETE TELEPHONE, KOKOMO, IND., U. S. A. 





ELECTRIG LIGHTING 
and POWER APPARATUS. , 


‘ 
: ul 








ro 
Boston, Mass., 180 Summer Street. | 
New York, N, Y., 44 Broad Street. “a 
Philadelphia, Pa., 6509 Arch Street. 

Atlanta, Ga., Equitable Building. ELECTRIC CoO 

Chicago, III., Monadnock Building. a 

St. Louis, Mo., Wainwright Building. 


San Francisco, Cal., 165 First Street. 


Pittsburg, Pa., John E, Ridall, Carnegie Bldg. CLEVELAND O “a 
Denver, Colo., Russell & Co. y a 





Bruso Arc Dynamo, 125 2,000-C.-P. Lamps CAPACITY. 





BUSINESS ESTABLISHED 18685. INCORPORATED 1892. 


The Connecticut Pine Manufacturing Company, 


INE: VW EFXA VEN, CI". 





THE ORIGINAL PATENTEES and Manufacturers of CEMENT-LINED DUCTS. | 
ENGINEERS and CONTRACTORS for COMPLETE SUBWAYS. 


ADDRESS ALL CORRESPONDENCE NEW HAVEN, CT. 


OFFICE AND FACTORY, WEST HAVEN, CT. 


HE. H. PHIPPS, Prest GEO. O. RICHARDS, Secy. Se SN ney et Mee 
e 9 s 
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: TRADE MARK : 


“@pylorive Accumulator” 


REGISTERED SEPTEMBER 11, 1894. 





AN ILLUSTRATION OF THE VALUE OF 
CHLORIDE ACCUMULATORS OPERATED IN 
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ASR EOI SS é Union Traction Lompany, 0 Ladeipiia, 
ve SO OGIO . . ; WISt ; 
3 f III ) has installed on its Chestnut Hill Division, eleven miles from 
i LCE XC i. q 
aw the Power House, a battery of CHLORIDE ACCUMULA- 
Er . . 
S=2-6 TORS, having a capacity of 500 amperes at 500 volts. The 
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result of this installation 1s strikingly shown by the contrast 
between the two portions of the curve on the chart. From 
FA. M. tol A. M. the battery absorbed the fluctuations of 
the load and maintained the full pressure on the line. 
attery was out of circuit, the curve shows the drop in potential and the unsteadiness . of 
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Between those hours when the b 


‘ the load. | 
re , THE ELECTRIC STORAGE BATTERY COMPANY, 


DREXEL BUILDING, PHILADELPHIA, PA. 


BRANCH OFFICES :—66 Broadway, New York; 922 Market Street, San Francisco, Cal.; 1543 Marquette Building, Chicago, Ill.; 92 State 
Street, Boston, Mass. ; 915 North Calvert Street, Baltimore, Md. 
? Oe ee ere bee | 
CHLORIDE ACCUMULATORS operated in connection with trolley systems wil] put a steady load on the generators; save coal; . 
diminish depreciation charges ; maintain the potential at the power house or at distant points on the line; Increase the capacity of the 


station ; save copper, especially when the battery is located in a sub-station ; provide a convenient reserve for a shut-down of short duration. 
The battery may be used to run ‘all night cars, to test cars in the repair shop at night, and to light buildings after the engines are 


stopped. 
Pamphlets giving 4 detailed description of the Union Traction Co. plant, together with other inform ation in regard to the application of Chloride Accumulators to 
trolley systems, will be forwarded upon application. 
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SIE WENS & HALSKE ELECTRIC COMPANY OF AMERICA 


= MANUFACTURERS OF 
Direct-Current, Multipolar, Slow-Speed, External Armature Generators and Motors, especially adapted for direct connection. 


(ype I)—In sizes from 20 to 2,000 H.-P. 


Direct-Current, Multipolar, Medium-Speed, Internal Armature Generators and Motors adapted for Belting. 


(ype A.)—In sizes from 10 to 300 H.-P. 


Direct-Current, Bipolar, Medium-Speed, Internal Armature Generators and Motors adapted for Belting. 


(Type L. H.)—In sizes from 5 to 130 H.-P. ‘ 


Direct-Current Boosters, absolutely controlled by U. S. Patents granted to Siemens & Halske Electric Company. 
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SIEMENS’ BAND ARC LAMPS FOR DIRECT AND ALTERNATING CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC. 





COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS’ PATENTS: 


SreMmMENS’ LINDERRUNNING TROLLEYS: 


the pioneer in Electric Traction. 


—-= 
—— a 


< The Siemens Contact Bar is safer than the ordinary trolley, and the overhead construction is less costly. Dr. Ernst Werner von Siemens was 
He built his first Electric Railway in 1879. Write for Catalogues and further information to 


E SIEMENS & HALSKE ELECTRIC CO. OF AMERICA, 98 Jackson St., Chicatt! 


1 . . ' 
tie: s i .. NEW YORE, Eastern District, American Surety Building; GREATER NEW YORE, 196 Liberty St, ; BOSTON, John H « Building; PHILADELPHIA, 631 Chestnut St.; CINCINNATI, Peria Buildisg: 
og SALES OFFICES: y 8; , John Hancock Building; 

. MINNEAPOLIS, 249 Second Avenue, South ; DENVER, 608 Boston Block; SALT LAKE CITY, Knutsford Hotel Building; SAN FRANCISCO, 10 Front St. 
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WATER-POWER _ poyce & MAREAK 


GOVERNED FOR ELECTRICAL WORK. DEALERS IN 


The limit of government of water-power is often determined by the design and construe i 
tion of plant. Consult us if possible before completing your plans. a 

A With REPLOGLE’S COMPOUND RECULATORS we are prepared to undertake ll le 
Ss =) and guarantee the government of water-power for all purposes, including Electric Rail- 


way, Power and Lighting Plants. We make and sell all of Replogle’s Electrical and 
Mechanical Governors and other devices for the government of water-power. Expert advice 


furnished on application. If results of your present system are not satisfactery; write u» WASHINGTON ) (. 
_vU. 
\ 














Address all Inquiries to 


2 cee ee Hi Ohlef Eatacer, THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. 
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THE ONLY BOOK OF ITS KIND. 
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Price, $1.00. _ = = Postage Free. 
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| Replogle 


By MARK A. REPLOGLE. 
Gloth, 160 Pages. Illustrated. Pocket Size, 4x6 inches. 
A valuable work on the Generation and Transmission of Electrical Energy by Water Power. 


Of vital interest to Engineers, Students, Mechanics, Water-Power Owners and Investors. 


Includes descriptions of the most representative Electrical-Water-Power Plants in the United States 


and Canada. 


MEMO: SEND YOUR ORDER AND ONE DOLLAR TO-DAY! 


ELECTRICAL REVIEW PUBLISHING C0. 


Times Building, New York City. 











ELECTRICAL REVIEW Vol. 29—No, 18 


“WE'LL FIND A WAY OR MAKE IT.” 








Uppy Our New 1896 Process in the Manufacture of Motor Brushes es 
"ny Makes Them Thoroughly Self-Lubricating and Ss" 
Mp They Save the Commutator, rs 


Westinghouse Electric «© Manufacturing bo 


PITTSBURG PA. 


MANUFACTURERS OF 


STANDARD SYSTEMS FOR ELECTRIC LIGHT AND POWER DISTRIBUTION 


IN CITIES, FACTORIES, MILLS AND MINES. 


THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL | THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHcH ' 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS, EFFICIENT ON THE MARKET. 


t. 
NEW YORK, 120 Broadway. PITTSBURG, Westinghouse Building CHARLOTTE, we Pe ae Goll e iter. 





BOSTON, Exchange Buildin UFFALO, Erie Count y Bank Building. 
CHICAGO, New York Life Building. PHILADELPHIA, Girard Building SAN F RANCISCO, Mills Bue street, N. 
TACOMA, WASH., 102 South 10th Street. Sb. BOUIS: American Central Buildin W ASHIN 
For Canada, address Ahearn & Soper, Ottawa, Oa ada. 












Built in Many S FTS. 
ZONTAL SHA 
UPRIGHT AND HORIZONTAL Oat 
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TO BURN SINGLY ACROSS DIRECT CONSTANT CIRCUITS. 
ie et I 











Enclosed Arc Direct-Current Lamps. 
| 





It doesn’ t require The wiring for When this lamp 
an expert machinist this lamp is is trimmed with 
to run it. It has no very simple. a.12=incli solid, 
clockwork, * sie a Ser : WHOLESALE 
: no ribbon feed, an incandescent _ guaranteed life 
ep no cord suspension, lamp. They of 150 hours, and ae s REN 
; but, like a certain may be turned when so trimmed SUPPLIES. 
nocturnal, carnivorous on or off has a positive 
insect, it «§ gets there individually. cut-out, making it ote 


just the same.”’ It is trimmed impossible to burn - . iParn 
with perfect out the negative Central Electric Company, 
oO ° 173= Adams St., 
° ease and carbon-holder. ge" 49 ms 
‘ : ; CHICAGO. 
Write us for Special Prices. ei ee ee 




















Kk | 7 pat ICANDESCEN 
QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 
YE a ee GO... 
ames Sie Building, Chicago. - me 


Sieweieise. Ohio. 





HIGHEST GRADE 
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Brilliant and Steady Light, Economical, Efficient, Clean. 
Write for Samples and Prices before placing your Orders. 


SCHIFF, JORDAN & CO., 


OF VIENNA. 


39 and 41 Cortlandt ee New York. 


‘THE HOOVEN, OWENS & RENTSCHLER CO., “Ouzz0*: 
NovELry ELECTRIC G O HAMILTON CORLISS ENGINES 
°9 
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PHILADELPHIA, PA. 


Okonite Insulated Wires. 
Medbury Overhead Railway Material. 
Changeable Electric Headlights. 

gents for < Globe Metal Works’ Trolley Wheels. 
P & B Electrical Compounds. 
Perkins Incandescent Lamps. | 
Schiff, Jordan & Co.’s Ship Cored Carbons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 








FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 
SIZES AND FOR ALL PURPOSES. 


. . . . s « 
steer ite i 


' 
. . . = =e .- . . 
s. rect reetriee ece e e 


(ieniiaianentiilieeeeieameistciatliteetien 











\ovell! 


ELECTRICAT REVIEW ala Weer 


THE BEST OF LAMPS FOR 12 CENTS EACH, 


Send us your burned 


— 





-out lamps and we will return them at the above price as good as ‘new. 


ou 25 to 50 per cent on your lamp bills ) 
Our T.-H. filaments are unequaled for’ 
In appearance our lamps can not be told 


ng burned-out lamps saves y 


Our system of renewl 
cal service. 


\ 
and secures you the most economl 
r at a given efficiency. 


maintaining candle-powe 
Any voltage at any efficiency. we 


from new ones. 
CASH PAID for burned-out and broken lamps. 





Simply.deliver your lamps to the freight agent. We pay the charges. 


Lynn Incandescent Lamp Co. 56-66 Monroe St., Lynn, Mass. 


Lynn Incandescent Lamp Co, _s8-86 Monee Stx nn Miss 
— UPTON INCANDESCENT LAM , 
| Lamp 


“ CIRCUITS. 
=== CHEAPEST to BUY, USE 
and MAINTAIN. 








“ JUST TELL THEM THAT YOU SAW US.” 


We will furnish you with our HIGH-GRADE 


0. K. Lamps 


t a lower price than you can secure by making any contract; 








SIMPLEST ae 
IN MECHANISM. joa 











SIMPLEX, WARD AN NIGHT 
: TES AND BRITS any voltage, any base, a 





ORIGINAL MANUFACTURERS 

OF THE LAMPS. and we guarantee every lamp. We have yet to receive a complaint from 4 
; New York Agent, F. L. Haviland, single customer. wo 

Write for Catalogue 42 253 Broadway. It will pay you well to write us when in the market. 


PETTINCELL-ANDREWS COMPANY, 


BOSTON, MASS: 


Factory and Main Office, Peabody, Mass. 


STANDARD THERMOMETER & ELECTRIC COMPANY. 


WQ & ZA FEDERAL ST-> 
THE LEADING SUPPLY HOUSE. 
















i IN PRICE. 
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150 HOURS. 
For Direct-Current, Constant | THE BEST ENCLOSED ARC LAMP 
Potential Circuits. ON THE MARKET: 


LZER-NUERNBERG-CARBONS: 


= REDUCTFION 








SEND FOR QUOTATIONS ON ALL STYLES OF ARC LAMPS. SOLE AGENTS FOR THE CELEBRATED SUN-SCHME 


General Incandescent Arc Light Co., 
572 to 578 First Avenue, new YORK. 


No. 2 ° 
0. 2810 R. B. COREY, General Sales Asgent- —_ 
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Phitadelphia, — 
BUILDERS OF 


ELECTRIC, GABLE, SUBURBAN GARS AND TRUCKS. 
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Direct-Power Dynamo.—_We guarantee this type 
of dynamo to be perfect in design and construction 
and capable of delivering 25 per cent over the ratings | 
In continuous service without injuriously heating, | 
and furthermore that the temperature (increase) shall 
) ARN wale not exceed 30° C. at full load in continuous Service. 
Oe > Tet) N O provision is made for shifting brushes and none 
i Ny ~~ a | 1S necessary, the commutation being sparkless for 
ll | \ . r all load change without brush movement. 
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Type 4P Motor.—This motor is designed for 4 
use where a very slow speed, efficient and rugged 
motive power is required, such as in direct-con- 
nected elevator work, printing-press driving and 
the many cases in which counter-shafting and belt- 
ing are objectionable. | 











Medium-Speed 2P Motors.—Showing Current 
in amperes required to run Motors free, at 220 Volts 
HK. M. F. A record never even approached by any 
other make of motor. . 


Horse-Power, 1 2 8 5 7% 10 15 20 25 Horse-Power 
Free Current, 35 1 1%1k%1% 2 38 4 5 Amperes, 


We installed 689 horse-power more of this type 
of motors on the New York Edison circuits alone, 
for general power purposes, in 1895, than the 
greatest number of all types combined installed by 


THE C.G6, FLEGTRIG COMPANY — 
DYNAMOS, MOTORS avo APPLIANCES, = 
ELECTRICAL ENGINEERS, 


WORKS: 63 Oliver Street, Boston, Mass. 
143 LIBERTY STREET, OD. N. J 633 Arch Street, Philadelphia, Pa. 
NEW YORK GARWO ? eo 311! Dearborn Street, Chicago, III. 
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Northwestern Telephone Exchange Co., St. Paul, Minn.; Minneap- City of Baltimore, Baltimore, Md. 
olis, Minn U.S. Electric Light 


: Co., Washington, D. C The Cataract Construction Co., Niagara Falls, N. Y. 
Southwestern Telegraph & Telephone Co., San Antonio, Texas; The Fort Wayne Te'eph ngton, D. O. ; 


Bell Telephone Co. of Buffalo, Buffalo, N. Y 


: ephone Co., Fort Wayne, Ind. Bell Telephone Co. of Canada, Limited, Montreal, Can. 
oer ships ea cistente anise The Ohio Valley Telephone Co., Louisville, Ky. Bell Palephone Co. of Missouri, St. Louis, Mo. ° 
a a Se et bet etroit, Mich. The Chicago Telephone Co., Chicago, III. Bell Telephone Co. of Rochester. Rochester, N. Y. 
aD i. : eo Lien ee 8 a are Paces Go tebiob sich ae eee Be & Printing Telegraph Co., Pittsburgh, Pa. Rochester Gas & Electric Light Co., Rochester, N. Y. 
Oity of Minneapolis, Minneapolis, Minn. " ’ . 6 Ventral District & Printing Telegraph Co., Wheeling, W. Va. Southern Bell Telephone & Telegraph Co., Macon, Ga. 


( 2 ‘ The Cleveland Telephone Co., Cleveland, O. k i leph : i 
Michigan Telephone Co., Grand Rapids, Mich. Charles A. Porter, Philadelphia, Pa, Baie Blostric Trocinetoe oe. ee Gee re NY 


New England Telephone and Telegraph Co., Boston, Mass. The City & Suburban Telegraph Association, Cincinnati i i i 

he West End Stréet Railway Co. Boston, Stass. The Chiago Badison Co. Chiengor Hn so" Cimeimnath Mlovn Rois Ltt Ptr Ge Bean ee 
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Union Traction Co., Philadelphia, Pa. Tadiauspeld wae one Co., Columbus, O.; Toledo, O., and Pabst Heat, Light & Power Co., Milwaukee, Wis. 
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Because we have installed a greater number of Central Stations for light and power than any other engineering company in America, it is reasonable 
10 suppose that our experience and advice will be of value. 


We study the requirement in every specific case and adapt the machinery and equipment which is sure to produce results most economically and 
atisfactorily. You can at least correspond with us and learn about some of our modern work. 


THE NEW ENGLAND ENGINEERING Co. 


A.M. YOUNG, Prest. A. J. PURINTON, Seo’y. A. 0. SHEPARDSON, Treas. W. E. CRANE, ME. W.G. MORSE, Sunt. 


Waterbury, Conn. | 
tHE PINISCH GAS LIGHTING SYSTEM _— 


Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
New York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 
of Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 


Palace Car Companies in the United States. 
It has been the standard lighting system in Europe for many years, and is applied to 70,000 


cars in Europe, the United States, South America, India and Australia. 
For particulars, address 


IHE SAFETY CAR HEATING #° LIGHTING COMPANY, 


1GO Broadwvay, Newvy York. 





























————— 






vill 


have been, are DoW 





and always will be 


HLBOTRIOAE * vat ieemdbid 


WIRES AND CABLES) | DIA RUBBER w GUTTA PERCH SULTING Ch 





Vol. 25—No,. 19 






MAIN OFFICE, GLENWOOD WEBRSS: 


W. GODFREY Manager ee 


Bab Boeke — THE BEST. 1s Cortlandt St. 


NEW YOR 





YONKERS, N.Y, 


A AU }\) Wh . 


Received the Only Medals of Award for Rubber-Covered 
INSULATED WIRES ©, 5 
AERIAL, UNDERGROUND, SUBMARINE( Ay ‘ 


AND INTERIOR USE. 
KERITE TAPE. 


Catalogues, Samples and Prices on Application. 


s. F. B. MORSE, CHICAGO, ILL. 
CALIFORNIA ELECTRIC WORKS, SAN FRANCISCO, CAL. 


KENNEDY & DU PEROW, WASHINGTON, D. C. 
SPECIAL ATTENTIO 


WESTON Electrical Instrument 6o., 


114-120 William St., NEWARK, N. 
lIluminated Dial ya Weston 
Station La Standard 
Gr: 3 “ce 4QS8) Portable _ Direct - Reading 
Instruments. a i, 2 
Haim i A deagaetene at Wattme- 
II ers and Voltmeters for 


instruments are \ ‘ NM 
e ins a r es ih . Nadu alternating and Direct- 
\ sh) MN Curr ent Circul its. 





eters, Ammeters an 


as accurate as our regular 
Standard Portable Direct- 

urrent Voltmeters and 
Tariaaterl: but are much 
larger and the working 
Iya are inclosed in a neat- 
A celene’ dust - proof, 


are recognized as stand- 


ized worl 

Our Semi-Portable Lab- 
oratory Standard V olt- 
meters and Ammeters are 
a better. 





























on case which effect- ee 
ively shields, the, instru Weston Standard seated 
fluences of external mag- Dial Station Voltmeter, ble, ar ataslate sine for 
netic fields. Style Laboratory use 
Mention the ELEoTRIcAL REVIEW when writing for catalogues. 


WEATHERPROOF Wink 


MANUFACTURED BY 


Office and Factory, 
PAWTUCKET, R. I- 





AGENCIES: 
Electric Appliance Co 
ew , York. Chicago, Tll. 


Pettingell- “Andrews wo St. Louis Elec. Supply Co., 
Bo _ Mass St. Louis, Mc ). 


Electrical duphieonag Co., Bradford Belting Co 
Minneapolis, Minn. Cc incinnati, oO. 


INDUCTION COILS 


producing best results with X Rays are those made by us expressly for this work, It is 
known that the founder of this company invente “1 the adopted method of induc tion coil 
winding in 1853. 


Western anita Co 




































Se | nt i mm am = 


he 12-inch coil most in t 
T ise for this work gives a spark from (O two 1 

0 ‘hes 0 
nag I ne to two inches above 
Se 
Pa for prices and information ; catalogue of fine electrical and scientific instruments 


E. S. RITCHIE & SONS, 


Brookline, = m= w= a = reass 


Wires and Cables at the WORLD'S FAIR at Ghiago, 


AND GABLES ; 


TELEPHONE, TELEGRAPH, — AND 
LIGHTING. | 














1-RAY SUPPLIES. 


CROOKES taken 
FLUOROSCOP 


Stanley's TORPLER-HOLTZ or 


- 
Voltmeters and Millivolt, will do same work as high-frequency coil at 


ONE QUARTER FIRST COST, 
With no Installation or Running Expenses. 


Our portable instruments Send for descriptive 


ards thronghout the civil- 
d. Tungstate of Calcium 
Photographic Screens. 
G. A. FREI & CO-, 


are the most relia- | 17 Bloomfield Street, 


110 EAST 23rd STREET 


ae sana 


W. R. BRIXEY, Manufacturer, 


J. E. HAM, General Agent, 


8303 Broadway, NEW YORE. 


N GIVEN LEAD-ENCASING WIRES AND CABLES. 


ROENTGEN RAY 
_ APPARATUS 


OF REE KINDS. ¥ 


ELECTRIC SIGNS 
MINIATURE AND 
DECORATIVE LAMPS. 


EDISON DECORATIVE AND sie LAMP 
DEPARTMENT, GENERAL ELECTRIC CO.) 


HARRISON, N- Je 





a lane and prices. They 


will surely iaterest you. 


BOSTON. 





THE ONLY GENUINE» 


PHILLIPS INSULATED WIRE CO. EDISON > + RAY APPARATUS 


Is manufactured by 


THE EDISON MANUFACTURING COMPANY 


New and Powerful 
Epison X-Ray Focus TUBES 
Write for Catalogue 


Edison Manufacturing Company ae 
w Y 


To the Electrical Trade of 


MICHIGAN; 


OHIO and INDIANA: 





We carry the largest and most complete 
stock of Electrical Supplies in this section 
of the country,and our prices will come 


pare favorably with the best. 
Write for quotations on anything you 


may need, or ae us a trial order. 
MICHIGAN ELE Y ELECTAIC CO., 
DETROIT: MICH. 


So tae eee 
MICHIGAN AGENTS GENERAL ELECTRIC COMPANY. 


a 





: November be 1896 






Sr ee. os 

ote a ara 

1 SOE este ets ip 
f OP a - 


p Abbe ha ert mT ge teas 

[See eee eae etal 
“4-3, : bes 7 eal 

s . a t \ i ees Bai of ll . 


Tob, ae 
iebeeee 





The: Hitchell Tempered ‘Copper! 


Company. of Corry, Pa., has lately: 
organized ‘and. fitted ‘Op complete | 
works for: the casting of pare eepper. | 
They se nal the ‘Caltnat “Heels | 


tor “parity, ‘solidity: nd ‘durability. | 


They make a ‘specialty of commutator | 


bars and segments, which are af even | 
temper and gauged — ta the ane | 
thowsandth - part of an. ‘inch, They 
also. da heavy or Rabb. conper coatings. | 


“The Berlin ii ron Bridge Company, 
of Bast Berlin, ‘Bt, have a coutract | 
fur gear barn aod. shop building for} 
1) electric. road. vat ‘Port au. ‘Prinoe, | 
Hayti. ‘These. buildings. will be off 
steel. throughout, having a steel ekele- 


on framework covered . on the, sides | 


ind tone with corrugated iron, ‘The 
hapa is 38 feet by 70 feet, ‘and the eat] 
dar, 40 feet by: 160 feet, his builds], 
ng is. only ae of many whieh have} | 
sebtr gotten: out DF this: xime, com: | 
any for export to. foreign ‘gpaabrics 
liking the past few. months, - 


_The Standard Underground ¢ Cable rl 


sully devuned baveral ianacoie con r 


racte for under ground. electric light 


ad telegraph oables in the: vicinity oF Ee 


‘hicaga : notably, rubber-insulated, | 
re lighting: and telograph: cable for} 


he city of Chisago, and a lar; ‘Be order he 


or dnplex ftubber insalated | “ander. 


round cable for: the West. Chica: gt ae 
is The: ‘same com-) 


‘ark Com missi on. 


any has Fecently furnished the: De. eo 
ait Bdisen company with 2 large a 
nount of rabber- inanlated, lead wee of 
el feeder cable. fon underground 4 


ork i it a Detroit. : 


a 


Legit 


igre menial ool 


“WANTED 











Abas the address of the- Monies . : 
uxwell ‘Telephone Manufacturing |” 
ompunty, formerly of R tichimend. Was Ps 


Address EoM. P., 
Cure HLECTRICAL Rey FEW ti | 
ae Banas New Nore 4 





WAN TED. — 


An all. round: dnstroment: Saladin’! af 


peri¢tice can secure emplennent By sche 


ee 








WRITE. CROSBY COMPANY, 


CONTRACTING ENGINEERS, 
WARE aUILOING, BALTIMORE, mp. 


tow York 4 Omen, 20 Broadway. | 








: pou BEE. ATREUSE HD Na 
RELIABLE BR INGE ne 

Sem for New Catalogue, | ; 

: wUEBEL a ‘MANGER, 


“MANDPAord and, 
“BROUELTH ¥. 1 





Bete Srabast Bt. 


eae S d Fluorescent Screen for rR ventgen "| AS 


Tieettions for nisking « a fluorescent! / 4 
: ne SCP eOTy ee Te ah. ‘OFT, h plese at Hache | 8 


| sink a percentage: of: pastor a 


oe 7 . NEW VonK © REMERON et, 


irae EPPINGER 


| ge od aS new, ‘and | in per fect order, 


ep STYLE “H’ BELL, 
me PivereD ATE RE ee 


ee 
ie WHITNEY ELECTRICAL 


igh -Grade Electrical mes 
1 of Every Description, = lon 


| ELECTRICAL REVIEW 














op W. Bat loners gives athe foliose} ing. ne a 











[ pitiniring? Lariidellie: ane Murtanve seoudibe tea TE bec 
i ee Mowhyrke al Teeter any § Eleteielty : debts eh 
oS teres. Areittwet aod Druwiig wind hve ft 
See fy, Tai gary: HeM at, Muted: mink | 
ob Nisitenatis” ‘Payee Vhuniiybinig ESS 4 
fy Bevigrintine: Pueti Newel. oo 
ae Spears ee Rel iehor vig ‘tankesa Rs : 
avenseat 70 GWE ong inoerg ta ae a 
Louhe Riveu ex Se aa 
feed: 2H: eaqaperahar rea ‘iets weet 







j cand with gn, “and. sift Hie xalt, “overt 

@ used. thie Yasthed- with | 
collediam Aiiestate dechenlite) y Beet 

| this: ealt,. though: brdliant, Given Op ee een to 
Tesces as well as Moareaves, thing ere sis ole F 
a foggy 3 image af ter i Few, cansecutive) | ores te) ant 
tilels, 4p wis the powdered: silt] dl ose eee a 

owith eolladion | (exible, he eee “pole peas eA 












THE. CUT TER - 









































EonoTRIG, ‘CONDENSERS | 3 
th. ited. have found this. method | WM, MARSHALL, SRS SEE | 
most: ‘suecesstal with. hariin plitinn- | ae | MeeLaeectinee See 


ey anide: en alumioun m foie coat omen toc, y 


the oard or foil owith Aitus e flexi ble ee : 
te Busible 709 LEXINGTON AVENUE, 


Mined coat: the card: aire ‘alorminuns foil: 









vollodian, and. wife the salt everit EF 
have: used ‘this methad wit tr: Melcke- 





NEW. YORK. ne 










beke and Vas Hiren's | fiviorsseent, NEW Y YORK ELECTRICAL REPAIR shor: 8, . AL Ste 
ait, whioh ADHERE: to he at Otmanic: oe K, Warren ca Co. | oa China and : 
salt of tivanineal. | a 


ay “Bat: Ti: alt Cses: a 
SHEGRSS: fends: On: finely pandering _—a 
and sift the (oasefully dried, if (SOE, 15, 7, W:sed 1 ReSEaR a f. 17 vous. ae oo 
‘Receeaty). wale. ] RE eo to the : Repairs. BQ oS Sa : 
ace a Adi ibogreapl ie aes Ppa Aronibires Convumtaters, beara and Dypamon, f ae 
sory ee Pe ag = ae ae Ergin, Rowton Hiwwtriyal acAwoant Se 3 ete = 


fdas BE Wanuew& JR Biteras, Proprietors), a 
3 orrrege, 45) dad 268 GEEmIirtoH 37,1. 










POR. 














a Roa ae ASU ee Vratities. oe _ i oe ue 
“The Edison Bleatrio Hmong | ae Sa eeireeeelnteeite -_ fee a oltags P ower ‘Trans z 
ember statement howe: . : yy i i" SS 
ce ty as ee = 
ity S85 S de ‘BE Te 453 By, nay al on : = 
pies - 98° 26.885 Bhs ; » elephoi 8 es 
Ny mos: net, ATS056 147 85a 205, FEE d i | oe aan 
ee mn pets | once | Be SEND FoR | oaTAzeouE. 






" ELEPHONE SERVICE | | 
TIN NEW YORK 1S 2 || 
: EFFICE NT Ail ssieoctocs he Tig 


Ae CAME tibet bent Paap a1 
= Raat Acuna, cee Pi: Pad eDitimte Arh. Teh ‘' 


ey RAPID Phew isakslaeante su aie aif Wiest: Pete D 


citer, N. Ye 


























Me iid Ua hbkee at fhe Serena. Sind stein apy ate 

sot ep eee att fey deia.:- MEUM Etta. Hate: Diiedet dab ope 
Fines ott Farina Mpriages: Pe: a se Pratty 7 SL ES 

Eine Buti es 


Bf eT a ea ph ee by ee re oe 





apa a i his Mba UE elvan cae Tr Peat te a a i 
: eae: “Putles ae A Fanaa ie eae 


4; . ‘orth mate i sap yt yy Aun we a 


re] 4 : dt 
a a a ui 
oe 1 ie % 1 
ETE eee De se u ; 
Sek ee le i 1 4 
past ‘ it 








oo — 


For $125 new 1a. harse-power yes 





New York. 





a TCO. GREOSOTING WORKS 


‘DEAD OiL OF COAL TAR PROCESS, — Se 
“CREOSOTED PILES AND TIMBER FURNISHED. 


WAS CR ACTURERS OF ‘THH 


“ueValt “oysawo, ) VALENTINE SUBWAY ELECTRICAL CONDUIT. 


PLANT IN: THE W 
WORKS: LONG ISLAND D city. ‘OFFICE: 56 BROAD STREET, N. te 


| 20K. : We 





- Adives = SEND FOR OIROUEAR, 
aay 1 a. B Wires, eee a a 
peat “SOLAR CARBON & MANUFACTURING CO, 


Sew Yorn. 
fea MANDRACTORERS OF etre 





INSTRUMENT cog 


Beoshes, ges Carbons and Carbon 


& pectaltios. — 


 RERAGORR. a H., U.S. A. ADDREse 6 FIRTH AVENUE, 


be EC circ utr BREAK. 

ie ERS are the ‘accepted standard, ). 
be ELEC > 
a} a TRIC AL & MFG, COL TE {2 i 

| ie Sason Street, Philadelphia, f 


£; ii | Peto 


. ‘lass Insulators: 


a” | F R RE D M. Loc K e 


“aaa Te - 


hints eter: cae eparate g Bi 
AT. 1 CBE wa Tigh ty: being ~The are. tiates caf ou 
ACS), aver le hes akon nection: ert weed, Ba aT TR = i - Sent for 0c. 
auribets it ary HINER: ot: test Mark rane A me a3 ae = et = ae 
"Aha we Bey Sees as be : ee ak ce fi a READ vrs =: ¥: = Ee 
oe NG? Then ex Pak. 5 i rset nae if siti hs Scab 
* ity f | i 
age FAR - REACHING Siephos hie ie He dat. “aera irae Orem ‘: Cheneaaity, Jersey. fity, ote eee Nyc arn! 
«i i 41 a f 
: geo te dirt ar 1S. ie Pe peers ease eM aii dhe i interwar: The simple etek af. Disoh’s “Domtadbitce. Minis Wah. ast Bik aid a i cg-aatl ne pee 
lok. ttrbia 2ta bane pias Tus Heat ee ee tay! Pye eabistacnon, Ah is Chnalderad tg ear Mane: Papert tue poo ak elie hie has aver sien for a Com 
ie Leng Diatunee pause de 1 lefrscanty ie ee as Moo: wie Sos OREN AS ACNE AS Neponset, Mass. 
, ECONOMICAL & Bhe fines ariel EE | veo aan 
siouily oye dere ye 


“Biers La ght Carbons—Soft-Cored and Solid. Carbon : 





i. ma ea 
Haat tl 


| Exe elsior Blectric Motor, wound Ww {eos Aare SWITCH. See 
[for series circuit, &, 3 amiperes, : f Heres “S we pak gue Bincounte: Sate EERO ee 
Address PoE Sy ae 
ea Electrical Manufacturing ae 
"PECK ELECTRIC COMPANY, 


and Suply to, UTICA, N.Y. ey : 


i 


HLECTRIC CAL _ REVIEW 











eee fe ae ig t; “eit Tones. “ciaaton senate oi al sel a6 | BIC F 2 | os 
— ee terse Voi: ead sevens Leh: pray) ded with | hd ae ; 
a tectrical... Ae . Pelrenit-eloneks - for opahiig ‘anh Closing: the) ra 
= ay sree et st primary eundactor t of Mie Biidel: cuTtk eran.” ke: THREE GREAT aT. TRAINS. 
Seat Seeger =a ‘teeelios far electric. allway &; eS 
STE Trey cape : ae “is KMIOKERBOCKER SPECIAL" — 













hse) 870,080. Bafety 3) 
B eehaleess || erossings: Gd, Bins, 






“ SO BIG EES “Pelsatoraph § og By Pitay. oe a : 

: rina ecient eit esr EEE Tigiiand Yark, 1b oA eee ae mt tad i SOUTHWESTERN Limit eb” ee 

fly reported fat AK Jounal bee #. | ment Coin prsiD g ay teion clade far ont 1 p LAN ok 

; = eee sitar of: natent ‘ous ail ae So amiting power rom the oeator ehatt tu Wit. L oe. site Mew YORK and BOSTON ait S ye 
ings Wasi Eber Sens pale : me pereteins pen, wih a maghel fay controlling): se ay 


De sucutett | fr 1 rents ee te ih Bb 

: ; sesae a a he position 1 

ae a SES | mine dhe diection 9 

“q880 ev goTOseR a0. Jet 10. “A yeanriante 80h: Aya tly 
. tl = omiing: pens Tie parte o 

oe i, Ps Blnetrle are amir AL P Dee GEOL BS. postions i 


pitta: pressure. 
S60. 84 ari “iolder ov eae ane 
I Hand, St, Dantes Nie 


: ating eas ren bss e 


f moti: 
piri 


ald 


for c yoanods T Wl 
3 ‘S. Bradtes 


‘ig workeet, AHAB): siphae 


ing 


ee ie 


We ‘i, Whiting, Jaist Urange. 
aparatas 
Hibweankee, WK te 


f suid fico hate 


ia ehutele: einer 


“at dist ritytion fet a r es 


generster hesite a 


NN. ne : rahe “rat 
tat. ‘eotteray | en st. LOUIS, INDIANAPOLIS, DLEVELAND, eons ans | 


_ Betwee 
2 > NEW SARE? and BOSTON. - 


Reader 
‘tenusntitted a Sas tian 
i oF the Dekgs- 


“WHITE. city. SPECIAL” = + 
Hetoee CANCINNAT, INDIANAPOS, ang SHICABO. 


dl" 

iE: ft 

4 S 
a 










fe. MECORMICK, 
ah ease. Arete Met. a teh 


in SONIES Ty 










7, Avo Net 





carbon baring 4 aa NRE 10, he socket, : weit “geaenstiig ae aor groups af euile 540 | 

and held: iiereto DY BOMEGY | degrees apart s seh Ee eles weal Puree Hoe | aa 

= BOB, 827 - Hingle-mire ‘lectric pallwny ¢ L wires, wriphise WOU’: supplied fram sail!) 3B ie 

OG Menry, Westield sae J Ewe pranks es ae wifes, antl 8. a aes ce i; be | : 4 of 

“By single working ean avtar eominin tot eth gan: Anductigely: pede’ ec, * pine: a Z “ FE 

a zigzn feed ie re ra pa’ Bus former . aes current phases. hae a aah i ane TRADE c MARKS: DESIGNS.’ _00F RIQHTS. 

-. porbel ty ‘galt fa Dod ApAn Woe avin ba setpie ent medory ©. ai ue ee : 
“ian gers. to 8 pport The is" atking: oom uetot, it te re, Awa, 2 ie ay, cai ty, uy Hee: saa: aha: ry ou ye ‘OBTAIN A PATENT? sca oiiae uae Line 
and jpraneh wires coamecting std, pendaniot vided with on vlvetrle motor mounter| wpah : dion, onl dnacetptien, and, 1 Nl axe pie tise 


= witht. thes fead and apa * wire... Pe ‘ehe eve. gurraust 














ding the axle, 





enkeh Sleeve ant nivine yOu Boe Me feos ere miederate. 















; anked 2 Pat atkers. Bit 2a: obtain, 5 Pabank | i fie 
69,856. Ptoetrinalh ayelded fae # se} Bele supported: by (he nar wheels Spe : | 
SA Be Blaratall, Sirben Be ae 20 Gingell airae ged springs i is itt He sb alae at i sh woe are ‘heat ee 
= a We : gal i 4 1 - Hest mire. : ites) beanie un 
GGG. SAE. = bereuontatle “Bre lira i Peed. Bi 186 Ap paratas. fur ae niesing. wire | eial notice Wt Bo REN 
2 Naw York. Ne ES ara ye clectrorle past tpn AB “Porapth. | ones” scien Pa 
AO BAL Cireulk closer for urine mari, Bost, Mass. | ESeRMRCES + 1 Blactringd Review," New. Yous a 
Dowilen, Nework, Gi. i oe sree ‘Paul comet Jaller : Lanonts “Nations 
0 gwen, NEWORE See Warhiugwo, BCs Judge Gos Parka Perley 
RBG: B68 ‘Blveteic, rockr) A: pie ‘raweustl; : 4 AREAS PEPARTMENT. WARTLING eTON, |v vey nc Ree ee eB crea aretet a 
r edhe bebvor Ty, Tot. degted arapeaade will ot inated rah tare: 
Lone {sian City, Ness dey Heekrical uted be rec received 8 thie departiaent eee orale Bs ws, | en : oe re nee a2 Ks | RES 
—somstriretdel Gt “hea: moeniOne willy th: il November Mh Wes ee a nail Post eae to a, OrEeen piece 
: Tar net won the power piset th -i08) F Ui FAL if ae peta a 
ae En oa of the: salsa: | setae ta or eer SI TO ort EO. $ DUVALL, “Loan ant trat ‘aig | See roy 
a! oe A ' 

Saad: fiwld” pty i “ounatrucien Ae: soustton yonmoen a8 ‘git as Pee rar eer | — : ee vt Fatante, _HASIINBTON, B: c. oS ow x Bee sien ee toh 
2 ; re We the ft fais fur the eM BOOS, ATE Sy ae a 5 atone sal 
sate : ae ne be reas ee me the Hamar ae Tporenane of 5h Watters sips Me | es: Gas 

wile a Teesgtidsata pang Ss cee a ae ete 

ROG Bist cet ane a. B Morris, vriigee shack, “draw itt lane order at Ene nod | . DYER. & DR IsCOLL, | SOHIFF JORDA 2. i 
- thestens Fas oe , ies le tie a ee ena oh cite OF of gaa | pat ENT SOLICITG RS, € 

ee ‘Look geithe ajuntels safety attach worse Hates hide, fe reserved ky whe departs) ues 36 WALL STREET, N. Y. ip bs oe? | = es 
sieih: A. J Mychirt, Paris, Prance. ‘spon « per cen ie parent ainee | ! 
5gg. dae. "Trolley Yer etedhric rellways: Het a a Sanna ee wae pours ser at eeeae | he Ave te vet poe 2 

i } at 44 8 ie sunt os weds! Ebeetris - je: 

A -segnunr, W SE sabe a a ee Pinal, fart Hoye ani Pork Ot aa Pork eae bed, ator hk amd for 2 time, | 


| pole ainl @ irotler 
‘Yd at said pole. we ‘pheel ronan 
- eappeckih witht said Helder nd caeeammeneren ove 
ese Sores, the trolley select against. she. Eos 45 ea gh ne ce Pe torutediepulese meres 


whic device 


550, Hey Blectie. motor Pegs, \w. oaks 


ae Be "eartis, Ret PACITY. a 


oonstritied | —incnncrnensanerecennmininannn . a 








a pees dor Fre ee eo 


a a 


| SoHIF, J ORDAN & co, 















“589.908 “Pale bane eeiezrettinne’ a (a SN : 
Afesuader, Eh eo Pixie mA, ee SES imeRoOvE mo Ry 
warboo wyltan, & arifir spring sappariett f- 
te aha well haviig 4 a i hing « at “gramaliited! ! = Rm RAY init WASHINGTON PATENT 3 
peas be 1AC , LARGEST IN TH , 
et ee Becta a ie oe: heater Ts ef -Flaorescent Sersens, AGENCY. WORLD, i ) z, 60, fh 
uster, Darien, nesters ap. : iv AN 
“eR gst Boekel a savites for abet | Fluarosco, Re 908-914 c Street, N. Ww. | somIF JORD & 
- descent Lampe J. M. Moifet, London, Eox., i , “WASHINGTON, Be oe: : 
$60,833 - 366,54 Combined electric bY Calcium Tungstate Crystals, ‘ Fre “ ‘ ion of tm erik ELECTRICAL Ls 
ee ade Pypicibeon, Los Angee oy Sefentific and Electrical Instruments, | | r e api f ERP PERTS. | ee t 
ae oe pe : Si eoial 4 aratus, fo, Onder, a gn PN em oe th 
ne “RAO RD. B NOTH RIE Yt, 4805. ae ep CMe = ce ms. wale, eh Slaigte se 
| SORIEE, J ORDAN & C0. 


pou: suitl {poe ie Bale Meaufacturers of thenew.- 


‘Anthony, Newark. : 
f ‘vurying: “tye Bene : 


—qpolor, nid mes fo 
ef any pair or paises of met: rd gushes.” 

AT Oo Ithenstat © es DPinkey, Mug 
fall. Fa—A rheastat having. g singis MELE 
(esislances: pravitied: with a siowiy Suh er 
ooteck plutes, apd separaie irc-slia ped 
‘ghntact plete, ot aril urriegzed i mare Over 
gad plates Ut elerodireetion,- see AHOADS 
for. peversinz tye eurcend ‘taro the ragigt | pr CyIOUS: OR POREEE 
ACE REE “the GiTeetiOn At jane ante me: wet 
eS arn i Bev arserh Weenies 

“RIG OFS. “tale anit ‘ister He WwW. Gorton, 
“New York, Nee 

F168 018 — Watimeter: a. Munnanied) Mt inte NM 


AIGHLY FLUORESCENT 





“NON-PHOSPHORESCENT 


‘Superior to Calcium Tungstate ; i “perfert | | 
| datinition, ; + instantaneabs: work ; ench new} 
Tinie imdinimed - By hosphorestener, ey 





oe 8 Spring 2 Park anne 





CHASE & VALE, 


a Attorneys and Counsellors at Law, | 
CRYSTAL 1s. | a 3: TE atoms, and Tred Marks) ates 





Atlantic. Butiding, | ct | no 


| SonIFF J oRDAN 00 | 





PEAS oF wie aaa ea. 
~ WASHIN ETON, D: . 


= Relephenes’ LEH.. 


EECTUEC LAW ieTIse, BE 
ERD ant Por W ET 









“Mel NTI RE'S ‘PATENT | 


 GUNNECTORS: AND TERMINALS | 


ay q 


a 8 cil Counestiars for Tage. D LAW. CoFPER: 





_ Germany. 7 Tied, ARE Skea od 
ST, ag8 ort ‘akockscuis i Yar et a ie her Be Furst Wire, Fused Lit bs aps orig, ; 
‘staraice: hat bePLEM S ae hapyelaet, f pores yee, a PLAIN, MASS. a 
- Gerninny a iilacitic siunige highbories IMG LG HE mm t. TNE 00, 1a ul 16 Prank mae) 
“positive ane magatied, plates pravkied with a WEWL mes 8 ‘J ae ANY 
active material, alteroptely arran gan) Horie, it “BRILL ANT, 
and wack pabes os Gawinir ponies Wien el, atte | ; ! 
thai. plates: Ge Lit: ent. sect hn ¥ [NOAM DBE cEnNT DAME “etre ~ onmrans | 


luatant pl 
Adin pted toe 


/ lop 1p Hrokua Buys 


“ogee 84 Treaalatars: BS Martins 3 Beir: 
— peotuly, Ne Woe nae ula pean lating Maale- 
onl, & Suyepart Aferg(or, a muctal vbung fat 
prioping Mic pith; salagrho sb ta lie sii) sien 
the insulator whan. gasert lite “th, wad - nieADs 
prev enbini ‘bbe: aad: fray Alting: | 
A70,046  Rkcenries atepnl for stress. cure: Aye i: 
sar CA. Parrish, Jucksom, Mieh.. 
570,053 - Blsete re. ate lavage: it. ag 
Indiana pes is, Tah ura vily teed “upet 
cleatrods, 8 lower chet, Telescoping: 
= eerie iG Seppo ssid Hucivade and fead it rs 
ES atk, Ad eB iat bi EO the are. 
eo AG GBR Bae tr av iticl ; A: Stewart, 
Ee rae ens 
EVE otaahe i Me § =. 1 
| Highlend Parke, 1 wn f ow Tltony 
SIG UTT. Ble tele scolar 12. P. We ; 
“Se Josey: ‘Mai taisists: of B. Wetmore | tL 
tion of an eleotric converter, having: holaw 
secon ROR MChunA: therein, st, ‘Woesaa 


Pyle, + 


5 





INSU OLA’ 





neeipenk mid fixtare of reat ate wy de ntrevt: 
vere mise usre epe Triaitl, Bag BEY, au feGrk sete: 


THe O.C. WHITE Co. 


Worcester, Mass. ee Se 


PREMIER PRODUCTS. 


ats ee Rod es: ad whinpte | 





ALERED e MOORE, 


MANUFACTURER OF 





"FLEXIBLE. CORDS AND CABLES, 
300 and 202 North Third Eee 


aye MTR avy ae abferntian Hi f EMR: 
sare, he € faneatle: rh it = 


land EFICENT ie | 


Se 








‘, erate — —— 








(Gur Baby Blectris Motor, $1.05, by mall, Soak 


| ALTERNATING AND 
—— eer =. oe = nIRECT CURRENT: 
seis UH, 

mine | at sat STs 
| PHILADELPHIA, pa. | 


NEW YORK. | 


D ELEGTRIG 








November 4, 1896 


American Electric Heating Corporation, Boston, U. S, A. 


AN ELECTRIC STEW PAN 


This is a& universal utensil, 
very attractive in appear- 
ance and one of the most 
salable of electric heating de- 
vices. The heater consists 
Of a 43-inch disk. 10 Which is 
fitted a (remova Hle) alumenum 
stew pan, with capacity of 
three-quarters of quart, 
Just the thing to use in light 
housekeeping, exactly what 
is wanted in a physician’s 
office, drug store, hospital, 
the nursery, or where a little 
food is to be cooked, a hot 
drink made, or kot water 
| . used. Quick. clean and in- 
Packed complete with cord and plug. Made 








expensive. Connects to any lamp socket. 
-for any lighting circuit. 


; Amperes at 
No. 110 Volts, Price, 
1720. Heater and Aluminum Stew Pan, 2 $5 00 


FOR SALE BY ALL BDEALERS, OR ADDRESS 


American Electric Heating Corporation, Boston and Chicago, U. S. A 


AmericanBall tn 


The result of twenty-five years’ experience with 
four thousand engines designed and built by Mr. 
Frank H. Ball. 

The latest development in practical steam en- 
gineering. | 

New features, improved design and finish, but 
the same old valve that has saved thousands of 
tons of coal in the last quarter of a century, and is 
the only form of valve used in single valve auto- 
matics, that follows its own wear and never leaks. 














ind Motors, and our new Six-Pole Generators are 
idapted to our AMERICAN-BALL ENGINE, making 
‘omplete and symmetrical generating units. 


\merican Engine Co, Bound Brook, N. J. 


We also build a full line of Multipolar Dynamos | 





BAKER & CO., 


IMPORTERS, MELTERS AND REFINERS OF 


PLATINUM, 


| 
408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. | 
| 





latinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 


*—— NEW YORK OFFICE: {21 LIBERTY STREET. 


> - 





| 
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Joints made absolutely tight and durable by 
PATENT CORRUGATED 


COPPER GASKETS. 


Furnished in all shapes and sizes for flanged 
PIPES, CYLINDERS, CHESTS, Etc. Price- 
Listand Sample free. . 


U.S. MINERAL WOOL CO., 


2 Cortlandt Street, NEW YORK. 


THE BRADY MAsT-ARMS. 


T. H. BRADY, New Britain, Conn., 
U.S.A. 


Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 


other Specialties for Construction Cast Iron 

Fenn eee and Prices fure b Ge 2 

nished on ee FI an Q" e P 1 p e | 
THE LEHIGH VALLEY A d Fittin | f 
GREOSOTING 60, {"¢ !ittings, for 

WORKS, PERTH AMBOY, N, J. 


Office, Rooms 186 and 137, 1 Broadway, NEW YORE. Steam and Water 


Creosoted Lumber, Underground Conduits, 
Telegraph Poles, Piling and Ties Furnished. 








For special information 


W.R. OSTRANDER & CO., 
. and prices, write to 


22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLES, 


rere ra wore soe 1 He Addyston 
De Kalb Are, Pipe & Steel Co. 
Toe" FF Cincinnati, 0 


BROOKLYN. | aS 
NO MORE LIQUID BATTERIES. 


The ROYAL combines BEST FEATURES 
of LIQUID and DRY BATTERIES. 


A VANTAGES. — 


No ACTIN until Water is added, hence can be kept In stock 
for years. 














ATURE will not affect it. 

For open-circuit work only. 
E.M.F. 1.50 on open circuit. 
Amperage 3. on short circuit. 

Size, 5%x2 inches; Weight, 1/4 Ib., Price, 50 cents. 


Cuaranteed. 


LIBERAL ARRANCEMENTS MADE WITH TRADE. 


MIDLAND ELECTRIC COMPANY, . 


5 Hanover Street, NEW YORK, U.S. A. 





* 

T full load we guar- 
antee voltage fluc-: 
tuation not exceeding two 
volts, and gas consump- 
tion not exceeding 40 
cubic feet per kilowatt 
hour, equal to frem 16 to 
“5 full powered 16 candlé- 
power Jamps, according 
to wattage of lamp used. 


Climax Gas Engine Go., 


Manufacturers of Gas En- : 
gines for Electric Light and 
All Other Power Purposes, te 


re 31 Fulton St., BROOKLYN. 
The only Gas E> eine exhibited with Ammeter, Voltmeter and Gasmeter in full 


view hich cnabies intending purchasers to test the truth of cur aa ent before 
purchasing engines, iustead of having to take statements and engines on faith, 


‘ 


‘ 








FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND 





APPARATUS FOR 


ARC, DIRECT CURRENT AND ALTERNATING 


INCANDESCENT LIGHTING AND POWER 
TRANSMISSION. 





Especially adapted for Export, as EXTREMES of TEMPER- ae 


mt Bd 


Samples sent to any part of U.S.A.,0n receipt of 75 cents.-; 























ELECTRIC COMPANY, 


ee Rixtures, 


Bs 

= eT = 

> “ayy, z 
Pan 
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ey Portables, 
Desk Lights. 


Large Stock on Hand. Write for Prices. 


em WESTERN ELECTRIC CO., #0 








rs of OAK BELTING LEATHER 
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MANUFACTURERS OF 


SHORT LAP OAK BELTING, | 
A HARTFORD, 


TO EARN MORE, LEARN MORE), F470 000 CARBON CO, 
re cept ol of Tec Crt ELEGTRIG LIGHT GARBOKS. 


ELECTRICGA 5 sects re for all: $14 to 8120—Monthly Payments. 
JEANNETTE, PA. 


E. P. Roberts, M. £., Prest. Send for Catalogue. J. C. Gallup, Secretary. 


Representative for Greater New York: MAX OSTERBERG, E. E., Consulting Engineer, 27 Thames Building, New York City. 


ELEGTRIG LIGHTING 
and POWER APPARATUS, 


RUSH 


180 Summer Street. 





Boston, Mass., 


San Francisco, Cal., 
Pittsburg, Pa, 


New York. N. Y., 44 Broad Street. 
Philadelphia, Pa., 6509 Arch Street. 
Atlanta, Ga., Equitable Building. ELECT RIC CcO., 
Chicago, Ill., Monadnock Building. 
St. Louis, Mo., Wainwright Building. 


15 First Street. 
John E. Ridall, Carnegie Bldg. 





CLEVELAND, 0. 


Denver, Colo., Russell & Co. 


Brusu Arc DyNAMo, 125 2,000-C.-P. Lamps CAPACITY 








ROYCE & MAREAN, 


OEALERS 'N 


WATER-POWER 


GOVERNED FOR ELECTRICAL WORK. 


The limit of government of water-power is often determined by the design and construc 


tion of plant. Consult us if possible before completing your plans. a , 

With REPLOGLE’S COMPOUND RECULATORS we are prepared to undertake | | I6h, 

and guarantee the government of water-power for all purposes, including Electric Rai? ; 
WASHINGTON, D. C. 


way, Power and Lighting Plants. We make and sell all of Replogle’s Electrical ana 
Mechanical Governors and other devices for the government of water-power. Expert advice 
furnished on application. If results of your present system are not satisfactery, write 2 


re ee Address all inquiries to 


i ee THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. 


he Chief Engineer. 
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50,000 IN USE. 


~HUNNINGS” LONG-DISTANGE 


PATENTED IN ENGLAND A 

OWDER TRANSMITTER 
You can shout in it or Whisper in 
Claim No. 7 Of the 
finely divided conducting ma 






X1li 









50,000 IN USE. 


UST TRANSMITTER 


ND AMERICA, ty 


and the only one adopted by the English Post Office for public long-distance service all over Great 
it and get perfect articulation in either case. No limit to the distance they will work. 

ne Hunnings” Patent ‘‘is in a tension regulator or means f 
terial in a loose and free state.” 


THE KOKOMO-HUNNINGS DUST TRANSMITTER | 


Does not depend upon variable pressure between electrodes in constant contact. Incorporated as a Portion of the Electric Circuit is a 
quantity of finely divided conducting material or dust, the movement of which varies the current. 


We are the only Manufacturers in the U. §. of the Celebrated Kokomo-Hunnings Transmitter, 
300 EXCHANGES ARE NOW USING OUR “HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY. : 


Reference: Citizens’ Nat. Bank, Kokomo, Ind. 


Tar Ortemay P 
Britain. 





or varying the rcsistance in a telephone transmitter, 


KOKOMO, IND., U. S. A, 





SWITCHBOARDS. } 


Largest Manufacturers of Telephone Apparatus, Exclusively, The United States Patent Office Use our A pparatus. h 


in the United States. 





Mason-Maxwell Telephone Mfg.Co. 


Makers of Local and Long-Distance 
TELEPHONES, SWITCHBOARDS, &e. 








t 


Send $6.00 fora sample of our House 
Telephone with battery, receiver and trans. 
mitter complete; guaranteed to work per- 
fectly on lines up to 500 feet. 


er ae 


DE VEAU & co., 
g . 32 and 34 Fr nkfort Street, NEW Y : 
Factory and Offices, Baltimore, Md. ° es 


Our interior instruments and system have been adopted by more than 20 of the best establ’shnents -n 
New England. Descriptive matter free if you mention the ELgrcrrican Review. 


MURDOCK & TABER, 185 Franklin Street, BOSTON, MASS, 


‘ 


THE AMERICAN BELL TELEPHONE COMPANY. 


125 MILK STREET, BOSTON, MASS. 





This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 


“" Ex =: 


Telephone Hand-Book. 


BY HERBERT LAWws WEBB. 





146 PACES. 138 ILLUSTRATIONS. 





CONTENTS: 


Chapter 1, The Invention of the Telephone.—Chapter 2. Sound Waves, Articu- 
late Speech.—Chapter 3. Electric Telephony. The Bell Telephone.—Chapter 4. The 
Microphone.—Chapter 5. Current Induction. Electro-Magnetic Induction.—Chapter 6. 
The Induction Coil: Its Use in the Telephone Transmitter.—Chapter 7. The Com- 
plete Telephone Circuit.—Chapter 8. Magnet Telephones.—Chapter 9. The Bell 
Telephone Receiver.—Chapter 10. Other Forms of Magnet Telephones.—Chapter 11. 
The Gower, Ader and D’Arsonval Receivers: Mercadier’s Bi-telephone.—Chapter 12. 
The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter 18, Carbon Trans- 
mitters.—Chapter 14. The Blake Transmitter.—Chapter 15. The Long-Distance Trans- 
mitter.—Chapter 16. The Solid Back Transmitter.—Chapter 17. The Berliner 
Transmitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. Various European 
Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters.—Chapter 21. 
Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries.—Chapter 28. Closed 
Circuit Batteries.—Chapter 24. The Practical Management of Batteries.—Chapter 25. 
Magneto Bells.—Chapter 26. Automatic Switches. —Chapter 27. Telephone Line 
Construction.—Chapter 28. Metallic Circuits,—Chapter 29. Underground Wires.— 


Fos Chapter 380. Lightning Arresters.—Chapter 31. Inside Wiring.—Chapter 32. Installa- 
tion of Telephone Instruments.—Chapter 33. Inspection and Ma 
reciente at 


NET PRICES to 
Dealers and 
Electricians. 


F ARR TELEPHONE ano ConsTRUcTION SuPPLY Co. 


“3 





cae 342 Dearborn Street, 
ele CHICAGO, ILL. 





and Supplies at 





We Manufacture au 
Kinds of Telephones 


Wholesale Prices. 


a ng ea el 34. 
he Condenser: Its Use in Telephony.—Chapter 35. Electro-Magnetic Retardation.— 
Chapter 36. Exchange Working.—Chapter 37. Small Exchaoges.—Chapter 38. Party 
Lines: The Bridging Bell.—Chapter 89. Long Distance Telepbony.—Chapter 40. 
Duplex Telephony.—Chapter 41, Simultaneous Telegraphy and Telephony.—Appendix. 


A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK. 


Price, $1.00. Postpaid. 


SEND YouR ORDERS TO 


ELECTRICAL REVIEW PUBLISHING COMPANY, 
‘TIMES BUILDING, 41 PARK ROW, NEW YORK. 


ELEPHONE “cH” TELEPHONES : 
“you pace youreracre WY GRADE x , 
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PRIMARY BATTERY | 


LONG LIFE. 
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in use by the most prom-~ 


These Batteries are 
larm. and Railway Com- 


Pil i . 

i Ne inent Telephone, Fire A 

||| panies of America. Send for descriptive Circular 
| and Price-List. We guarantee all our Cells. 

i 

AH MANUFACTURED BY . 


>> THE GORDON-BURNHAM BATTERY CO. 
82 West Broadway, New York. — | 
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COMMUTATOFR BARS. 


Full particulars on request. 


FOREST CITY ELECTRIC WORKS, 


CLEVBHiAN D, O. 
New York: 126 Liberty Street. 





Guaranteed 98/99% and free of lead and iron. 
| If you want the best quality, ask your dealer for this 
brand. Imported by ; A saa 


A. KLIPSTEIN & COMPANY, 
122 Pearl Street, NEW YORK. 


: BRAN ‘ | 





Westinghouse Electric « Manufacturing Go 


PrTrsrsbuRG, PA. 


MANUFACTURERS OF 


TANDARD SYSTEMS FoR ELECTRIC LIGHT AND POWER DISTRIBUTION 


IN CITIES, FACTORIES, MILLS AND MINES. 


THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, walt is 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. | EFFICIENT ON THE MARKET. = 


CHARLOTTE, N. C., 36-88 College Street. 


NEW YORK, 120 Broadw: | 
, 120 Broadway. PITTSBURG, Westinghouse Building. 
SYRACUSE, N. ¥., Bastable Building. 


B ry eh 
Oe AO Nee vane Hite Building. _ BUFFALO, Erie ¢ ounty Bank Building. 
, ding. PHILADELPHIA, Girard Building SAN FRANCISCO, Mills Building. 
W ASIIINGTON, D. ©., 1888 F Street, N 


TACOMA, WASH., 10 
‘ For Canada, address Ahearn & Soper, Ottawa, Canada. 


2 ; . ap yy" ; 
South 10th Street. ST, LOUIS, American Central Building. 
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JAMES LEFFEL 


SPRINGFIELD. OwO, USA 
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Are you in the ‘Push '? 


| The only way in which the hope of renewed con- 
fidence and prosperity can be abundantly realized ! 


is for every business man to put his shoulder to the 
Wheels and push. 





Don’t wait for your neighbor to begin. PUSH. Don’t wait until after March 4th. PUSH. ) 
Don’t wait for «business to revive.’”’ PUSH. 





DISAPPOINTS 





ee 


See esas _ PUSH ORDERS PROMPTLY FILLED FROM CHICAGO STOCK. 
Kansas City, Mo., Gate City Electric Co. ieee 


St. Louis, Southern Electrical Supply Co. 
New Orleans, 404 Carondelet St 


Buffalo, 742 Guaranty Building. Central Flectric Company. Chicago. 


Interior Conduit & Insulation Go,, New York. 


To this Company belongs the proud distinction of having brought order out of chaos in the matter 
of Electric Wiring, by the invention and development of a system of wiring which promptly took a 
position in the art justly entitling it to be designated as THE STANDARD SYSTEM. 
Enormous sales during the past year enable us to 




















BRASS ARMORED 
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THESE NEW PRICES GO INTO ERRECT NOVEMBER 4, 1896. 


SEND FOR NEW PRICE LIST. 


INTERIOR GONDUIT & INSULATION GO., 


GENERAL OFFICES AND WORKS, 527 W. 34th ST.. NEW YORK. 
THE HOOVEN, OWENS & RENTSCHLER CO., 24270”: 
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NoveELTy ELectric Go., 


PHILADELPHIA, PA. 


Okonite Insulated Wires. 
Medbury Overhead Railway Material. 
Changeable Electric Headlights. 

gents for < Globe Metal Works’ Trolley Wheels. 
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P & B Electrical Compounds. , —— eS 


Perkins Incandescent Lamps. 


Schiff, Jordan & Co.’s Ship Cored Carbons. ene ee 
AY 
_ ELECTRICAL SUPPLIES OF EVERY KIND. | POF BLECEN I ons ANT FOR ALL, PURPOSES. 
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“Chlovive Accumulator” 


REGISTERED SEPTEMBER 11, 1804. 


INFORMATION, CAUTION AND NOTICE. 


The courts of last resort in patent causes have repeatedly and recently sustained Brush Patents for 
Storage Batteries, Nos. 266,090 and 337,299, dated October 17, 1882, and March 2, 1886, covering broadly 
every practical type of storage battery plate, including not only pasted plates, but also the so-called Plante 
plates. In the words of Judge Shipman (52d Fed. 130), «A Secondary Battery Plate, Ribbed, Honey- 


combed, Studded or Equivalently Prepared—in which the Plante Process of Electrical Disintegration or 
some Kindred Process of Forming was Used.” 


In the interest of the development of the storage battery business, these fundamental or basic patents have 
been acquired at great expense by The Electric Storage Battery Company, and users, vendors and makers 
. of storage batteries and storage battery plates are cautioned against their infringement. 


_ Lo guard users, vendors and purchasers against inadvertent and unadvised infringement, notice is hereby 
given that the types of batteries and plates advertised by the following : 


The Electro-Chemical Storage Battery Co. Electric Novelty Works. 
ry Co. 


The Willard Electric & Batte yC American Storage Battery Co. Devere Elect ic Co 
The Ohio Storage Battery Co. Momence Electric Ball Storage Battery Co. J. Hauss 
Norwalk Electric & Battery Co 


Silvey Storage Battery Co. (Dayton Mfg. Co.) Eclip:e Electric Co. 
The Warwick Electric Manufacturing Co. The Haschke Storage Battery Co. : r 


are considered flagrant infringements ; and, further, 
cuted by injunction and otherwise, according to law. 


Woodward Electrical Co. 


that vendors, purchasers and users thereof will be prose- 


THE ELECTRIC STORAGE BATTERY COMPANY, 
DREXEL BUILDING, PHILA., PA. 
BRANCH OFFICES:—66 Broadway, New York; 222 


H C Market St.. San Francisco, Oal.; 1543 Mar uette 
Building, Chicago, Ill.; 92 State St., Boston, Mass.; 215 North Calvert St., Baltimore, M 
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Because we have installed a greater number of Ceutral 
to suppose that our experience and advice will be of value. 


We study the requirement in every specific case and adapt the machinery and equi 
satisfactorily. You can at least correspond w 


Stations for light and power than any other engineering company in America, it is reasonable 


pment which is sure to produce results most economically and 
ith us and learn about some of our modern work. 


THE NEW ENGLAND ENGINEERING CO, 


LM. YOUNG, Prest. A.J. PURINTON, Sec'y. A. O. SHEPARDSON, Treas, W. E. GRANE, M. . W. 6, MORSE, Supt 


Waterbury, Conn. 
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ELECTRIC FANS. 
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We also havea complete stock of direct ZZ OA pee | ZF 
and alternating-current desk fans at very es es 
low prices, os 
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FOR CATALOGUE AND PRICE LISTS, ADDRESS 


METROPOLITAN ELECTRIC COMPANY, 86-188 FIFTH AVE., CHICAGO. 


If you are in need of battery fan motor 
outfits, we can fill your orders from stock, 
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NEW YORK, 120 Broadway. 

BOSTON, Exchange Building. _ 
CHICAGO, New York Life Building. 
TACOMA, WASH., 102 So. 10th Street. 
BUFFALO, Erie County Bank Building. 
PHILADELPHIA, Girard Building. 





T. LOUIS, American Central Building. 
CHARLOTTE, N. 0. 36-38 College St. 
SYRACUSE, N. Y., Bastable Building. 
SAN FRANCISCO, Mills Building. 
WASHINGTON, D. C., 1333 F St., N. W. 


ALLEGHENY, PA., Robinson Street. 
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“Morn, ster & Ub | 
OFFICES, 222 & 224 SOUTH THIRD STREET 
PHILADELPHIA: | 





MANUFACTURERS OF 
| BOILER TUBES, 
WROUCHT IRON 


PIPE AND FITTINGS, a 
ELECTRIC RAILWAY BAKER & CO. 


AND LATINUM, 


408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. 












latinum in sheet and wire, all sizes, and any degree of hardness. Scrap.and native Platinum purchased 


















LIGHT : < NEW YORK OFFICE: (21 LIBERTY STREET. —> 
ee ie a ae 
= “3 POLES.) FORT WAYNE ELECTRIC CORPORATION 
Ep ee ae lll gee lll FORT WAYNE, IND- i 
ea ee ae 
Pascal Iron Works, Delaware Iron Works, | APPARATUS we Bis 
_ DIRECT CURREN 
PHILADELPHIA, PA- iaiiaieslimeaniaas AN INCANDESCENT LIGHTING AND POWER 


TRANSMISSION. 


EUROPEAN REPRESENTATIVE ¢ 


ROBERT W. BLACKWELL, 39 VICTORIA ST., WESTMINSTER, LONDON, S. W. 


THE ONLY BOOK OF ITS KIND. © 


SF Be ee S&S Bs. 


Postage: Free. 





Price. $1.00. a =, 
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“ELECTRICITY AND WATER POWER,” 


By MARK A. REPLOGLE. 
Gloth, 160 Pages. Illustrated. Pocket Size. 4x6 inches. 


oy 3 ee sc oe ee 





A valuable work on the Generation and Transmission of Electrical Energy by Water Power. 


Of vital interest to Engineers, Students, Mechanics, Water-Power Owners and Investors , 
Includes descriptions of the most representative Electrical-Water-Power Plants in the United States 


and Canada. 


MEMO: SEND YOUR ORDER AND ONE DOLLAR TO- 


ELECTRICAL REVIEW PUBLISHING 


00, 
Times Building, New York City. 





DAY! 
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IRON GASTINGS *NHFE switcnes. 


25 Amperes 1):-P: + 260 Sars $1.00 $1.50 


to order, of all descriptions, large and small for| °° : « ay 1.10 1.75 2.25 
electrical purposes. We have the largest foundry ra . rc Ae iets aes oe 
and best facilities of any firm in the business for| 25“ 3-P. .80 1.20 3.00 3.50 
making iron castings. 50 5 . 1.40 1.80 4.00 5.00 
alg ed 75 : Pn 2.25 2,95 £75 7.00 

TOO - r 3.50 4.50 7.50 8.50 

THESESSIONS FOUNDRY CO, = 
Sor . .60 85 rts i: 75 

Sai oS os : £220 Lc5O 2.00 256 


BRISTOL, Cc. » ARR: . 2.00 2.59 4.00 4.50 
SS ra Copper blades and clips, and mounted on enameled slate 


: oe — . basis. Pri i : : 
EN eee ee TS oe ieee ee ecb pucation:, ie 


carry a full line of Electric Light and Household Supplies. 
A (Och & Wi LCOX. BO] LE SEND FOR CATALOGUE. 
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= , mew COR BOOKON stFam, _—sSeeustace = | | Multipolar Dynamos and Motors. 
a NEA NR Ta eee AMERICAN ENGINE COMPA NY, 
BOUND BROOK, N. J. 
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Ter, ™ nee se i American Electric Heating Corporation, Boston, U. S. A. 


mae” rere eve AN ELECTRIC STEW PAN, 
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A VALUABLE UP-TO-DATE BOOK, PACIFIC 











This is a universal utensil, 
very attractive in appear- 
auce, and one of the most 
salable of electric heating de- 


ontaining a description of the various motors, 
ontrollers, and other electric street-car apparatus 
ianufactured by the Westinghouse Electric and 






fanufacturing Company; with detailed instruc- 4 ¥ ae ‘l i Vas br ser : . eee ay oe 
ons for the operation, inspection and repair of % oR! t Fi E < O a 44-1nch dis ca CN 18 
ime; also full directions for locating and remedy- “Og p 4 aie” fitteda (removab e)a uninum 
ig faults, IcTO stew pap, with capacity of 





three-quarters of a quart. 
Just the thing to use in light 
housekeeping, exactly what 
is wanted in a _ physician’s 
office, drug store, hospital, 
the nursery, or where a little 


and LEO A. PHILLIPS. ONLY 3 DAYS, 
CHICAGO to CALIFORNIA, 





By FREDERICK L. HUTCHINSON ™* OVERLAND ses ) ‘ : 


The authors have aimed to give practical rather 1 ; 
ian theoretical information. = food is to be cooked, a hot 


The book is neat'y bound in a flexible leather| _Torough Palace, Sleeping and Diniog Cars daily, = ane rece 2 apsteeteoeeee drink made, or bot water 
wer. The pages are 7 in. x 414 in.—a convenient | Chicago to Sin Francisco and Los Angeles. Com- era used. Quick, clean and in- 
»cket size. ; , ai posite Buff-+t, Smoking and Library ‘urs dai'y, 7 . is deed 1 a ot aot Mad 
The writers are both engineers in the employ of | Chicago to Salt Lake City. For complete informa- , €Xpensive. Connects to any lamp socket. backed complete with cord an plug. Made 
© Westinghouse Company, and associate mem-| tion relative oe line, time of ae pane for any lighting circuit. 

rs of th i it i . | descriptive of the country traversed. etc , etc., ca! 

neers. o papeniege Insknite, or: Weoteieal: iin on your nearest ticket agent, any agent of this : Amperes at 


system, or address a i ay Oe PxIOes 
PRICE, $1.00. R.TENBROECK, 1720. Heater and Aluminum Stew Pan, 2 $5 00 
yeneral Eastern Agent, 
ae E. DICKINSON, oo 2387 Broadway, N. Y. FOR SALE BY ALL DEALERS, OR ADDRESS 
: % 
LECTRICAL REVIEW, Gera MAEBG HES: > B. L. LOMAX, p , chi y $ \ 
(mes Budding, New York. MOO eee : American Electric Heating Corporation, oston an Caso, U. oO. A. 





“« PINTSCH GAS LIGHTING SYSTEM 


Has been adopted as the STANDARD LIGHT by the Broadway and Third Avenue Cable Lines, of 
New York City; the North and West Chicago Cable Lines, and the Columbus Central Electric Line, 
of Columbus, O., also by sixty of the most prominent railways and by the Pullman and Wagner 


Palace Car Companies in the United States. 
It has been the standard lighting system in Europe for many years, and is applied to 70,000 


cars in Europe, the United States, South America, India and Australia. 
For particulars, address 


HE SAFETY CAR HEATING * LIGHTING COMPANY, 


1GO0 Broadway, Newy York. 
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November 11, 1896 


AN OPPORTUNITY, 


‘We are completing the installation of eight 
large vertical units in the new station of the 
Edison Company in Paterson, and have for 
disposal to quick buyers the (50 to {75-horse- 
power standard Horizontal Belted Engines and 
the 300-horse-power Cross Compound Engines 
which comprise the plant in its old station. 

These engines are the most attractive 
bargains ever offered to steam users. They are 


in admirable condition and can be delivered 
immediately, 


THE BALL & WOOD COMPANY, 


15 Cortlandt Street, New York. 





Fort Dearborn Building, - - CHICAGO, ILL. 


nericanball Engine 


The result of twenty-five years’ experience with 
four thousand engines designed and built by Mr. 
Frank H. Ball. 

The latest development in practical steam en- 
gineering. 

New features, improved design and finish, but 
the same old valve that has saved thousands of 
tons of coal in the last quarter of a century, and is 
the only form of valve used in single valve auto- 
matics, that follows its own wear and never leaks. 














We also build a full line of Multipolar Dynamos 
and Motors, and our new Six-Pole Generators are 
adapted to our AMERICAN-BALL ENGINE, making 
complete and symmetrical generating units. 


American Engine Co,, Bound Brook, N. J 


Joints made absolutely tight and durable by 
PATENT CORRUGATED 


COPPER GASKETS. @ 


Furnished in all shapes and sizes for flanged 
PIPES, CYLINDERS, CHESTS, Etc. Price- 
List and Sample free. 


U.S. MINERAL WOOL CO., 


2 Cortlandt Street, NEW YORK. 











THE BRADY MAST-ARMS, 


T. H. BRADY, New Britain, Conn., | 
U. S.A. 








Dy! 





Manufacturer of Mast-Arms, Pole and 
Swinging Hoods, House Brackets and 


other Specialties for Construction Cast Ir on 

Work.—Catalogues and Prices fure 

nished on application. Fl an Q e Pj p e 

THE LEHIGH VALLEY dine ales ee 
CREOSOTING CO, And Fittings, for 


Office, Rooms 136 and 137, 1 Broadway, NEW YORE. Steam and Water 


Creosoted Lumber, Underground Conduits, 
Telegraph Poles, Piling and Ties Furnished. 








For special information 


W.R. OSTRANDER & CO., 
22 DEY STREET, and prices, write to 


Manufacturers of 


reenter wae The Addyston 


FaCTORY, 





BA) De Tato ave, Pipe & Steel Co. 
pee coe Cincinnati, O 


100 PROJECTORS 


INSTALLED THISISEASON, ‘SUBJECT TO 
CIVING ENTIRE SATISFACTION. 
ALL HAVE(BEEN 


ACCEPTED. 


NOW USED BY THE JU. S. AND FOREICN 
GOVERNMENTS, OCEAN, LAKE AND RIVER 
STEAMERS. :  Sae 
LOOK FOR OUR |100 MILLION CANDLE- 
POWER LICHT ON SIECEL-COOPER BUILD- 
ING, NEW YORK. 





SEND FOR CA’/TALOGUE. 


eo '@ ee 


RUSHMORE DYNAMO WORKS, tot House 


PROJECTOR, 


JERSEY CITY, N. J. PATENTED. 





| At full load we guar- 

antee voltage fluc- 
tuation not exceeding two 
volts, and gas consump- 
tion not exceeding 50 
cubic feet per kilowatt 
hour, equal to from 16 to 
25 full powered 16 candle- 
power lamps, according 
to wattage of lamp used. 


Climax Gas Engine Co,, 
Manufacturers: of Gas’ En- » 


gines for Electrid.Light and 
All Other ‘Power’ Purposes, 


= ee 31 Fulton St., BROOKLYN. 


The only Gas Engine exhibited with Ammeter, Voltmeter and Gasmeter in full 





view, which enables intending purchasers to test the truth of our statements before 
purchasing engines, instead of having to take statements and engines on faith. 





1G, BRILL COMPANY, === 
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BUILDERS OF 


ELECTRIC, CABLE, SUBURBAN CARS AND TRUCKS. 





_____ INVENTORS and 

TOM) Brinn wo. 21 B and 

Saye 420 EUREKA MAXIMUM 
ie TRACTION TRUCKS 
ee oe FOR 


ELECTRIC CARS. 
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Large Stock on Hand. Write for Prices. 


vv vox. WESTERN ELECTRIC CO.,  s#o 





, JEWELL BELTING COMPANY, 
TANNERS OF OAK BELTING LEATHER 


MANUFACTURERS OF 


SHORT LAP OAK BELTING, , 






HARTFORD, CONN. Hason 


Mak 


TELEP 
fend 


TO EARN MORE, LEARN MORE, fABA0A" CARBON CO, 
rreemonssmn erent” ELEQTRIG LIGHT CARBON, =~ 


Mechanical, Steam and Other Engineering Branche 


ELECTRICAL, Courses for all: $14 to $120—Monthly Payments. 
E. P. Roberts, M. E., Prest. Send for Catalogue. J.C. ee J E A N N Ec TT E PA. 


Representative for Greater New York: Max OSTERBERG, E. E., Consulting Engineer, 27 Thames Building, 





ELEGTRIG LIGHTING 
and POWER APPARATUS. 


USH 





Boston, Mass., 180 Summer Street. 
New York, N. Y., 44 Broad Street. 
' Philadelphia, Pa., 509 Arch Street. 
Atlanta, Ga., Equitable Building. ELECT RIC CcO., 
Chicago, Ill., Monadnock Building. 
St. Louis, Mo., Wainwright Building. 
San Francisco, Cal., 15 First Street. ND O 
Pittsburg, Pa., John E. Ridall, Carnegie Bldg. CLEVELA 5 é 
Denver, Colo., Russell & Co. Sans! 


Brusu Arc DyNAmMo, 125 2,000-C.-P. Lamps CAPACITY. 








WATER-POWER si poyce & MAREAN 


GOVERNED FOR ELECTRICAL WORK. oeaLeRs ‘” 


The limit of government of water-power is often determined by the design and construe 


tion of plant. Consult us if possible before completing your plans. 8 
With REPLOGLE’S COMPOUND RECULATORS we are prepared to undertake: | ll lp { 
and guarantee the government of water-power for all purposes, including Electric Ral’ - 
wey, Power and Lighting Plants. We make and sell all of Replogle’s Electrical ane 


Mochanicel Gorceinorva and othe: devices for the government of water-power. Expert advice 
furniaucd oo applicarion. If resulte of your present system are not satisfactory, write ve WASHINGTON D. 
& 


Address el} juquiries to 


acne ee THE REPLOGLE GOVERNOR WORKS, Akron, Ohio 
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50,000 IN USE. 


~HUNKINGS’ LONG-DISTANCE DUST TRANSMIT 


D AND AMERICA, 
d the only one adopted by the English Post Office for 
and get perfect articulation in either case. 
Hunnings” Patent “is 
aterial in a loose and free state.” 


THE ORIG 


ya INAL PowpER TRANSMITTER an 
Britain. 


You can shout in it or Whisper in it 
Claim No. 1 Of the «© 
finely divided conducting m 


public long-distance service all over Great 
No limit to the distance they will work. 


in a tension regulator or means for varying the resistance in a telephone transmitter, 


THE KOKOMO-HUNNINGS DUST TRANSMITTER | 


Does not depend upon variable pressure between electrodes in constant contact. Incorporated as a Portion of the Electric Circuit is a 
quantity of finely divided conducting material or dust, the movement of which varies the current. 


We are the only Manufacturers in the U. §. of the Celebrated Kokomo-Hunnings Transmitter, 4 


Cet 
ok aa 

st Ae > - 
«en 
— 


300 EXCHANGES ARE NOW USING OUR “HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, | 


Kokomo, Ind. 





Reference: Citizens’ Nat. Bank, KOKOMO, IND., U. S. A. 






@ | 


TELEPHONES AND SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. The United States Patent Office Use our Apparatus. 
Mason-Maxwell Telephone Mfg.Co. 
Send $6.00 fora Sample of our House 


TELEPHONES ce TET EDHONES 
hone with battery, receiver and trans GRADE a ‘ 


Send for our prices before 
you place your orders. 
= ee Our interior instruments and system have been eooEee py more en 20 of the best establishments in 
mitter complete; guaranteed to work per- New England. Descriptive matter free if you mention the ELEctrRIcAlL REVIEW. 
fectly on lines up to 500 feet. DE VEAU & COo., MURDOCK & TABER, 185 Franklin Street, BOSTON, MASS. 


2 : 32 and 34 Fr_nkfort Street, NEW YORK. < | 
Factory and Offices, Baltimore, Md. 


SS ee 


Ex E: 





Makers of Local and Long Distance 
TELEPHONES, SWITCHBOARDS, &e. 





Telephone Hand-Book, 


THE AMERICAN BELL TELEPHONE (OMPANY, 
125 MILK STREET, BOSTON, MASS. 





BY HERBERT LAWS WEBB. 





146 PACES. 138 ILLUSTRATIONS. 








This Company owns Letters-Patent 


CONTENTS: 
No. 463,569, granted to Emile Berliner 
bined Chapter1, The Invention of the Telephone.—Chapter 2. Sound Waves, Articu- 
Novem ber f 1; (sgl 9 for a com late Speech.—Chapter 3. Electric Telephony. The Bell Telephone.—Chapter 4, The 
i all Microphone.—Chapter 5. Current Induction. Electro-Magnetic Induction.—Chapter 6. 
telegraph and telephone, COVerIne The Induction Coil: Its Use in 8 1S Peon Tne en aan eee a ae oe 
. j lete Telephone Circuit.—Chapter 8. agnet Telephones.—Chapter 9. 
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Fan TELEPHONE AND CoxstRUcTION SuPPLy Co 








A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK. 


CHICAGO, ILL. 


iy = ae 342 Dearborn Street, Dealers and 


Electricians. Price, $1.00. Postpaid. 


We Manufacture an} Sexp Your Onpsns 10 
Kinds of Telephones | © ELECTRICAL REVIEW PUBLISHING COMPANY, 


and Supplies at | TIMES BUILDING, 41 PARK ROW, NEW YORK. 
Wholesale Prices. 
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SIEMENS & HALSKE ELECTRIC COMPANY OF AMERICA. 


Speed, External Armature Generators and Motors, especially adapted for direct connection. 


(Type I)—In sizes from 20 to 2,000 H.-P. 


Direct-Current, Multipolar, Medium-Speed, Internal Armature Generators and.Motors adapted for Belting. 
e 
(Type A.)—In sizes from 10 to 300 H.-P. 
Direct-Current, Bipolar, Medium-Speed, Internal Armature Generators and Motors adapted for Belting. 


(Type L. "i,)—In sizes from 5 to 130 H.-P. 


ly controlled by U. S. Patents granted to Siemens & Halske Electric Company. 


MPS FOR DIRECT AND ALTERNATING CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC. 


COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS’ PATENTS: | 
SrEMENS’ LIWDERRUNNING TROLLEYS. 


‘ fer than the ordinar trolley, and the overhead construction is less costly. Dr. Ernst Werner von Siemens was the pioneer in Electric 
aia Contact: Bat 45°58 He built his Arst Electric Railway in 1879. Write for Catalogues and further information to Traction, 


SIEMENS & HALSKE ELECTRIC CO. ‘DF AMERICA, 98 Jackson St., Chicago, 


anoock Building; PHILADELPHIA, 631 Chestnut St.; CINCINNATI, Poria Building; 


NEW YORE, Eastern District, American Surety Building ;. GREATER NEW YORE. 136 Liberty St.; BOSTON, John H 
SALES OFFICES: jyrngnmAPOLIS, 249 Second Avenue, South; DENVER, gi soaton Block; SALT LAKE CITY, Knuteford Hotel Building ; SAN FRANCISCO, 10 Front St. 


mere arsenate 
FOR SALE CHEAP.|“ BIG FOUR” 


x1V 





Direct-Current, Multipolar, Slow- 


Direct-Current Boosters, absolute 


SIEMENS’ BAND ARC LA 


20-K. W. 110-Volt DYNAMO, THREE GREAT TRAINS. 


Trade R QO | [) R 0 [p> Mark. | 2000 28 new, and in perfect order. ‘KNICKERBOCKER SPECIAL” 
Address Between ST. LOUIS, INDIANAPOLIS, CLEVELAND, 
NEW YORK and’BOSTON. 


SCOMMUTATOR BARS- J. P. WILLIAMS, 
39 Cortlandt Street, ‘SOUTHWESTERN LIMITED” 


New YorK. | Between CINCINNATI, COLUMBUS, CLEVELAND, 
NEW YORK and BOSTON. 


2 ee 
FOREST CITY ELECTRIC WORKS, |fricrric CONDENSERS. ‘ies Gy Seo 


CLEVELAND, O. WM. MARSHALL, Between CINCINNATI, INDIANAPOLIS and CHICAGO. 


Manufracturere 








Full particulars on request. 








New York: 126 Liberty Street. 


a Se 
STANDARDS A SPECIALTY. E. 0. McCORMICK, OD. B. MARTIN, 
Pass. Traffic Mgr. Genl. Pass. & Ticket Agt. 
709 LEXINGTON AVENUE. NEW YORK. : 





- Westinghouse Electric = Manufacture Ut 


PxrTrT 
STANDARD SYSTEMS FoR ELECTRIC LIGHT AND POWER DISTRIBUTION 


IN CITIES, FACTORIES, MILLS AND MINES. | 


THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL | THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH IS 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 


CHARLOTTE, N. C., 86-38 ocleee Street. 











NEW YORK, 120 Broadway. | PITTSBURG, Westinghouse Building. ye 
BOSTON, Exchange Building. BUFFALO, Erie County Bank Building. SYRACUSE, N. ¥., Bastable uilding. 
CHICAGU, New York Life Building. PHILADELPHIA, Girard Building SAN FRANCISCO, Mills Build. et N 
TACOMA, WASH., 102 South 10th Street. ST. LOUIS, American Central Building. WASHINGTON, D. C., 1833 F street, 


For Canada, address Ahearn & Soper, Ottawa, Canada. 
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TO BURN SINGLY ACROSS DIRECT CONSTANT CIRCUITS. 





Enclosed Arc Direct-Current Lamps. 


T NEVER 





It doesn't require _ The wiring for When this lamp DISAPPOINTS 
this lamp is is trimmed with 
an exper t machinest very simple. a 12-inch solid, 
. to run it. It has no Connect same positive carbon 
3 clockwork, as you do for it will have a WHOLESALE 
: no ribbon feed, an incandescent guaranteed life ELECTRICAL 
. no cord suspension, lamp. They of 150 hours, and SUPPLIES. 
but, like a certain may be turned when so trimmed 
on or off has a positive 
nocturnal, CARE AYOESUS individually. cut-out, making it t 
insect, it ** gets there It is trimmed impossible to burn 
just the same.”’ with perfect out the negative Ventral BlectHic Company» 
173-175 Adams St., 
oO oO ° ease and carbon-holder. CHICAGO. 
Write us for Special Prices. safety. 








Interior Conduit & Insulation Co., New York, 


To this Company belongs the proud distinction ‘of having brought order out of chaos in the matter 
of Electric Wiring, by the invention and development of a system of wiring which promptly tooka 
position in the art justly entitling it to be designated as THE STANDARD SYSTEM. 

Enormous sales during the past year enable us to 


REDUCE Ene PRICE OF 





CONDUIT, ELBOWS, COUPLINGS. 


EW PRICES GO INTO EREECT NOVEMBER 4, 1896. 


SEND FOR NEW PRICE LIST. | 
INTERIOR GONDUIT & INSULATION GO., 
GENERAL OFFICES AND WORKS, 527 W. 34th ST., NEW YORK. 
| THE HOOVEN. OWENS & RENTSCHLER CO., =4™227°"- 


MORRIN “CLIMAX.” sso com ron 





THESE N 











This boiler has been on the market for sev" 
eral years past, and is in use in many of the 
largest power stations in the United States. 


IT IS BUILT IN UNITS OF FROM 50 to 1,000 
HORSE-POWER. 


THE CLONBROCK STEAM BOILER GOMPAN, 


“XY . 
BROOKLYN, N- FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 
SEND FOR NEW CATALOGUE. SIZES AND FOR ALL PURPOSES. 
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Our ihoiating Lan Lamps of new 
design are perfect. 


Constant-Potential 
Direct-Current Lamps. 


ELECTRIC STREET RAILWAY ARC LAMPS. 


SEND FOR CATALOGUE. 


THE HELIOS ELECTRIC CO., 


[229 Callowhill St., PHILADELPHIA, PA. 


AGENTS: 


_| ANCHOR ELECTRIC CO., Boston, Mass. 
PECK ELECTRICAL CO., New York, N. Y. 











The Shortest Lamp with 
the Longest Life. 





GUARANTEED 


50 to 175 HOURS, 
12 INCHES OF CARBON 


Even and Steady Burning, Compact, Easily Inspected. 





Absolute Regulation, Reliable. 





A PERFECT ILLUMINANT. 





van be trimmed and cleaned quicker than any other 2 


Lamp on the [larket. Bf ALEX T. MOORE, Jr., Carnegie Bldg., Pittsburgh, Pa. 
_ jf CENTRAL ELECTRIC CO., Chicago, Il. 
ca CALIFORNIA ELECTRICAL WORKS, San Francisco, Cal. 
ROYAL ELECTRIC CO., Montreal, Can. 
SCHMINKE & NEWMAN, New Orleans, La. 
WM. C. WHITNER & CO., Anderson, S. C. 

ee ET MOUNTAIN ELECTRIC CO., Denver, Colo. 

Lenetu, 30 INCHEs. ST. LOUIS ELEC. SUPPLY CO., St. Louis, Mo. 


BUCY Fe wanscenr 


LAMPS 


QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 


eee ESVCBRneVvEeE ELECTRIC CoO., 
Lonadnoock Building, Chicago. - - = - Cleveland, Ohio. 


BAKER & CO. PREMIER DODICTS Sinners 


| Motors for special } urpoves at? short notice. 1896 Dis- 
IMPORTERS, MELTERS AND REFINERS OF 


» count sheet ready for the trade. 


[> L, A /T [ Mm I) AL rr R. Rodrigues, 127 Whipple st., Brookiymn, N. Ye 
408, 410, 412 and 414 N. J. R. R. Ave., NEWARK, N. J. 





MINIMUM BREAKACE OF CYLINDERS 
DUE TO PERFECT DESICN. 














\tinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native Platinum purchased 


NEW YORK OFFICE: i121 LIBERTY STREET. 

















TRANSMISSION. GASES AND ODORS 


SUPERIOR GENERA- 
TION OF ENERGY. 





a a a eee 
G@ LIFE. 
ORT WAYNE ELECTRIC CORPORATION ¢ , EeMotiney, 
FORT WAYNE, IND. 4. ADAPTABILITY. 
a —— 5. IT ON-TREEZING. 
RC, DIRECT CURRENT AND ALTERNATING [<= oe “9 d. my Excelsin §- LABOR SAYING. | 
INCANDESCENT LIGHTING AND POWER a = Gap ase 
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| These Batteries are in use by the most prom- 
iment Telephone, Fire Alarm and Railway Com- 
panies of America. Send for descriptive Circular 
and Price-List. We guarantee all our Cells. 
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iim | | MANUFACTURED BY 
+») THE GORDON-BURNHAM BATTERY CO., 
= 82 West Broadway, New York. 
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EYANSON,’’, QUICKEBREAK SWITCH, 


EYANSON & ARMIPRIESTER, 
123 N. 3d STREET, PHILADELP IA, PA. 


New York: 136 Liberty Street, Chapin-Douglass Elec. Co. 
Chicago: Metropolitan Electric Co. 


American-Ball Engines. 
Multipolar Dynamos and Motors. 
AMERICAN ENGINE COMPANY, 


UND BROOK, N. J. 





WRITE FOR CATALOGUE oD. | 












Because we have installed a greater numb 


advice will be of value. 


to suppose that our experience and 
specific case and adapt the machinery 


We study the requirement In every 
satisfactorily. You can at least correspond with us and learn about som 


THE NEW ENGLAN 


ELEOTRICAL REV LEW 


KNIFE SWITGHES. 


35 North Seventh Street, ~ - 


er of Central Stations for light and power th 
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Fused. Double Throw. | Fused DT 


25 Amperes D.-P. * 50 75 $1.00 $1.50 

> ae 78 LO LTS 2.25 

75 ‘i " oes 2.10 4.00 4.75 

100 : oa 2.50 3.00 6.50 7.50 

25 M 3-P. .80 1.20 3.00 3.50 

eo ee ee! aa 

al A _ eae ao a —_ 79 rz «6 sae ek 379 7:00 

ae oe a 3:50 4-50 7:50 8.50 

eS errr a Oe ee yo JO «00.20 

ee RePRTTeT oy Leas BREAK oS : 99 55 115 175 
———— 7 75 e ie 1.20 1.40 2.00 

*pORTHIGH POTENTIAL. (Patented.) 1 00 G6 G6 2.00 ee 4.00 ee 


Copper blades and clips, and mounted on enameled slate 
bases. Prices on other sizes quoted on application. We 
carry a full line of Electric Light and Household Supplies. 


SEND FOR CATALOGUE. 


FRANK H. STEWART & CO. 


PHILADELPHIA, PA. 


an any other engineering company in America, it is reasonable 


and equipment which is sure to produce results most economically and 


e of our modern work. 


D ENGINEERING GO, 


LM. YOUNG, Prest. A.J. PURINTOR, Sec'y. A. 0. cuEDARDSON, Treas. W. E. GRANE, I. E,W. G. MORSE, Supt 


Waterbury: 





Conn. 































C0., 
and CHEAP RUBBER WIRES. Can | 2 Cortlandt Street, NEW YORK. 


you expect them to be satisfactory ? 
BETTER BUY THE BEST—which means BISHOP. 
BISHOP CUTTA-PERCHA CO., 


420 East 25th Street, New York. 





‘| Joints made absolutely tight and durable by 


COPPER GASKETS. 


Furnished in all shapes and sizes for flanged 


is about the proportion of adulterant | pipes, cyLINDERS, CHESTS, Ete. Price: 
| to rubber in cheap shoes, cheap hose TS. MINERAL WOOL 


THE BRADY MAST-ARMS. 


PATENT CORRUGATED 


Bourne & Knowles Mfg. Co., Cleveland, O., Western Agents. 





T. H. BRADY, New Britain, Conn., 
U.S. A. 


Manufacturer of Mast-Arms, Pole and 


Hint tee 
Swingi H . 
bile See Oe  caneee Cast Iron 
@ 
Flange Pipe 


Work.— Catalogues and. Prices fure 
nished on application. 


THE LEHIGH VALLEY 


IRON CASTINGS icasoring co. an Fe 


WORKS, PERTH AMBOY, Ne Jy Steam and Water 


to order, of all descriptions, large and Small for | + Boome 196 and 187, 2 Broadway, 


Creosoted Lumber, Under round Conduits, 


electrical purposes. We have the largest foundry Telegraph Poles, Piling and Ties Furnished. 
ae 


and best facilities of any firm in the business for 
making iron castings. 


THE SESSIONS FOUNDRY CO., 


EEISTOxitsz, cr. 
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ase) De Kalb Ave., 


iP Ark: 


i Catalogue. 


For special information 


W. R. OSTRANDER & CO., and prices, write to 


wreumna cece The Addyst0® 
FACTORY, Pp 1 pe & Steel Co. 
Cincinnati, 9 





BROOKLYN. 


Send for Llustrated 
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_ELEGTRIG HEATING MADE PRACTICAL, 


BRACKET ELECTRIC HEATERS. PORTABLE ELECTRIC HEATER. 


PATENTED. PATENTED 


These Heaters are very 
desirable for heating large 
Halls, Theaters, Con- 
servatories, etc. 

They can be controlled 
by thermostatic switches 
in groups, so as to keep 
the room at any given 
temperature, thereby in- 
suring an absolutely even 
temperature as well as the 
greatest economy. 

They are also especially 
adapted for heating show 
windows to keep them 
clear from frost. 

Will work on either 
D.-C. or A.-C. Current. 

Constructed for any 
voltage. 





7 
oe 


Lo 
eins 

E «i! ve Wy, Va 
4 A . Ng > 


High Efficiency, Sim- 
plicity, Durability, Guar- 
anteed in Every Particular. 





These Heaters are con- 
structed to consume one- 


9 . } No. 8. 
No. 9 WROUGHT-IRON FINISH. 
- 9. No. 10. leodiet 
half ampere, and one STIFF BRACKET. This No. 8 Heater cau be made up in banks of any desired size. The cut represents a bank of 


TWO-JOINT SWING BR ACKET. 5 heaters, 24 inches high, 28 inches long by 10 inches wide. 
Beats each on atv Volts. ; High Efficiency, Simplicity and Durability Guaranteed in Every Particular. 
; ey are 216 Inches in diameter by 8 inches in heicht nickel-plated and highly Each Heating Coil consumes 2.8 Amperes on 110 Volts. 
polishe a ae ‘ eee Se aoe Work of this Heater can be made to harmonize with any particular design of 
xtures or architecture. 


EW principles and new methods of construction are involved in this 
careful study. | 


THE « GLOBE”? CAR HEATERS operate with a minimum current of 2.5 amperes; maximum current, 5 amperes ; temperature at 


grated opening from 160 degrees to 220 degrees Fahrenheit. Temperature inside of heater, 300 degrees to 440 degrees Fahrenheit. 
Address, for catalogues, descriptions and prices, | 


GLOBE ELECTRIC HEATING CO., 


147 North 12th Street, PHILADELPHIA, PA. 


Phoenix Interior Telephone Comp 


OFRFICH AND SALESROOM 3 


157 GREENWICH ST., NEW YORK, 


MANUPRACTUORERS OF 


TELEPHONES » SWITCHBOARDS. 


Owners of the SUTTON MICROPHONE. (Patented June 2, 1896.) 


Our Granular Carbon Microphone, manufactured under our own patents, has no equal for exacting exchange 
service. Will give better results with less battery than any other carbon transmitter in the market, Will not get 
out of order or change its adjustment under any circumstances, and will never pack. é' Free from all infringements. 
Satisfaction guaranteed. There is but one “‘best” and that is the Sutton Patented Microphone, and the best is the 
cheapest in the end. Write for new catalogue, just out. 


CLAIM No. 2 OF PATENT No. 561,358 READS: 


“A variable pressure arrangement for electric telephones, comprising a pair of oppositely placed electrodes, a 
cloth envelope surrounding each electrode, the said cloth envelopes abutting and presenting frayed edges to each 
other, combined with pulverulent material interposed between the electrodes, whereby free movement of the 
electrodes may be had, relative to each other.” 


Klectric Heating apparatus which have been developed by long and 











Why experiment with worthless, infringing apparatus when you can get the Sutton Patented Microphone 
at prevailing prices ? 


After a competitive test of efficiency, 52 instruments of special design for out-door service, 15 long-distance 
instruments and a 50-drop switchboard were accepted from the Phoenix Interior Telephone Company for use in 
connection with the Buffalo-Niagara Power Transmission described in this edition of the ELEcTRIcAL REvinw. 


THE NEW TYPE OF POLE ANGLE 


BRACES USED ON THE BUFFALO-NIAGARA FALLS POWER TRANSMISSION LINE 
WERE MADE BY THE 


CAMBRIA IRON COMPANY, PHILADELPHIA. 


WwoREKsS AT JOHNSTOWN, BPA.) 
Manufacturers of Steel Rails, Beams, Channels, Angles and other construction material for electric light and railway work, 
HOME OFFICE, S. W. Cor. 15th and MARKET STREETS, OPPOSITE PENNA. R. R. STATION, PHILADELPHIA. 
CEHICAG|GO OFFICES: 


Western Union Building, for Rails. 
Marquette Building, for Structural Steel. 








NEw VoRK OFFICES: 


33 Wall Street, for Rails and Axles. 
100 Broadway, for Structural Steel. 
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= 3050,000 Cc. MM. 
FOR THE NIAGARA F ALLS-BUFFALO 
ELEGTRIG TRANSMISSION LINE. 











































































































































































































MANUFACTURERS OF 


BARE AND INSULATED WIRE 


‘(LEGTRIG RAILWAY, ELI ELEGTRIG LIGHT, 
TELEPNONE AND TELEGRAPN SERVIGE. 


AMERIGAN ELECTRIGAL WORKS, PROVIDENCE, R. 1. 


BRANCHES: es 


i 
sa 









NEW YORK STORE: (0 Cortlandt Street. 

CHICAGO STORE: 241 Madison Street. — 

CANADIAN FACTORY: The Eugene F. Phillips 
Electrical Works, Limited, Montreal, Canada. 
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50,000 IN USE. 


THE ORIGIN 


I AL Powprer TRANSMITTER 
Britain. Youe 


an shout in it or whis 
Claim No. 1 Of the “ Hw 
finely divided conducting materia] j 


Does not depend upon variable pressure between e] 
quantity of finely divided conducting material or d 
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COMPLETE TELEPHONE. Reference: Citizens’? Nat. Bank, 






irgest Manufacturers of Telephone Apparatus, Exclusively, 


ELECTRICAL REVIEW 


~HUNHINGS” LONG-DISTANGE 


PATENTED IN ENGLAND AN 


and the only one adopted by the 
per in it and get perfect articulation in either case. 
inings” Patent « 
n a loose and free state.” 


THE KOKOMO-HUNNINGS DUST TRANSMITTER 


ectrodes in constant contact. Incor 
ust, the movement of which varies the current. 


U.S. of the Celebrated Kokomo-Hunnings Transmitter, 


300 EXCHANGES ARE NOW USING OUR ‘‘HUNNINGS” 


AMERICAN ELECTRI 


We are the only Manufacturers in the 


Kokomo, Ind. 


WESTERN TELEPHONE 


ICAGo, X.. 


TELEPHONES AND SWITCHBOARDS 


in the United States. 


is in a tension regulator or mean 








50,000 IN USE, 


UST TRANSMITTER 


D AMERICA, 
English Post Office for 


porated as a Portion of the Electric Circuit is a 


OUTFIT, 


C TELEPHONE COMPANY, 


KOKOMO, IND., U. S. A. 


GONSTRUGTION Co. 


The United States Patent Office Use our Apparatus, 
ason-Maxwell Telephone Mfg.Co. 
wo TELEP 
CRADE E m 


Send for our prices before 
you place your orders. 


Sere eee 


DE VEAU & Co., 
: . 32 and 34 Fr_nkf 
story and Offices, Baltimore, Md. an r.nkfort Street, 


Makers of Local and Lon g-Distance FL FE B 7 0) N F 
iLEPHONES, SWITCHBOARDS, &c. 


Send $6.00 for a sample of our House 
lephone with battery, receiver and trans- 
tter complete; guaranteed to work per- 
tly on lines up to 500 feet. 





NEW YORK. 


Our interior instruments and system have been 


adopted by more than 20 of the best establishments in 


New England. Descriptive matter free if you mention the ELrectricaL REVIEW. 
MURDOCK & TABER, 185 Franklin Street, BOSTON, MASS. 


[ee ae 


THE AMERICAN BELL TELEPHONE (COMPANY. 
125 MILK STREET, BOSTON, MASS. 





This Company owns Letters=-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 


R SALE CHEAP. «Big FOUR” 


110-Volt DYNAMO, 
4s new, and in perfect order. 
Address 
J. P. WILLIAMS, 
39 Cortlandt Street, 
New York. 


icles 
CTRIC CONDENSERS. 


WM. MARSHALL, 
Manufacturer, 


THREE CREAT TRAINS. 


‘* KNICKERBOCKER SPECIAL” 


Between ST. LOUIS, INDIANAPOLIS, CLEVELAND, 
NEW YORK and BOSTON, 








‘*SOUTHWESTERN LIMITED” 


Between CINCINNATI, COLUMBUS, CLEVELAND, 
NEW YORK and BOSTON. 


‘*WHITE CITY SPECIAL” 
Between CINCINNATI, INDIANAPOLIS and CHICAGO, 








=e 
INDARDS A SPECIALTY. 
XINGTON AVENUE, 


D. B. MARTIN, 
Genl. Pass. & Ticket Agt, 


E. 0. McCORMICK, 
Pass. Traffic Mgr. 
NEW YORK. 








At full load we guar- 
antee voltage fluc- 
tuation not exceeding two 
volts, and gas consump- 
tion not exceeding 650 
cubic feet per kilowatt 
hour, equal to from 16 to 
25 full powered 16 candle- 
power lamps, according 
to wattage of lamp used. 


Climax Gas Engine Co. , 


Manufacturers of Gas En- 
gines for Electric Light and 
All Other Power Purposes, 


31 Fulton St., BROOKLYN. 


The only Gas Engine exbibited with Ammeter, Voltmeter and Gas meter in full 


view, which enables intending purchasers to test the truth of our statements before 
purchasing engines, instead of haying to take statements and engines on faith. 





~ WESTINGHOUSE 
ELECTRIC STREET-CAR 
EQUIPMENT.” 


A VALUABLE UP-TO-DATE BOOK, 





containing a description of the various motors, 
controllers, and other electric street-car appaiatus 
manufactured by the Westinghouse Electric and 
Manufacturing Company; with detailed instruc- 
tions for the operation, inspection and repair of 
same; also full directions for locating and remedy- 
ing faults. 


By FREDERICK L. HUTCHINSON 
and LEO A. PHILLIPS. 








The authors have aimed to give practical rather 
than theoretical information. 

The book is neatly bound in a flexible leather 
cover. The pages are 7 in. x 444 in.—a convenient 
pocket size. ; : 

The writers are both engineers in the employ of 
the Westinghouse Company, and associate mem- 
bers of-the American Institute of Electrical En- 


gineers. 
PRICE, $1.00. 
Address 
ELECTRICAL REVIEW, 


Times Building, New York. 


Time is 
oney 


SAVE IT BY TAKING THE 


UN TTeyy 





"© OVERLAND LIMITED 


ONLY 3 DAYS, 
CHICAGO to CALIFORNIA. 


Through Palace, Sleeping and Dining Cars daily, 
Chicago to San Francisco and Los Angeles. Com- 
posite Buffet, Smoking and Library Cars daily, 

hicago to Salt Lake City. For complete informa- 
tion relative to this line, time of trains, pamphlets 
descriptive of the country traversed etc , etc., call 

n your nearest ticket agent, any agent of this 
system, or address 


R. TENBROECK, 
General Eastern Agent, 
E. DICKINSON, 287 Broadway, N. Y. 
General Manager, 


Omaha, Neb. E. L,. LOMAX, 
General Passenger and 
Ticket Agent, 


public long-distance service all over Great 
No limit to the distance they will work. 


s for varying the resistance in a telephone transmitter, 
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Flectric Railroads. 


A very High-Grade Compound. Fully Guaranteed and Endorsed by the Highest Experts 
Was had a THOROUGH and PRACTICAL TEST. 


WRITE FOR PARTICULARS. 





STERLING ) sanD_ BOXES, 


REGISTERS. 


STERLING SUPPLY & MANUFACTURING COMPANY, 
97 BANK STREET, - - : ° NEW YORK. 


Westinghouse Electric Manufacturing Ut 


PiIrTrrTrsBUO 


MANUFACTURERS OF 


STANDARD SYSTEMS FoR ELECTRIC LICHT AND POWER DISTRIBUTION 
IN Cl INES. 


CITIES, FACTORIES, MILLS AND M 
THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH 











TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 


NEW YORK, 120 Broadway. PITTSBURG, Westinghouse Buildi OTTH, N. C., 36-38 College Street. 
BOSTON, Exchange Building. B , Brie . B ke Poni: on J 3B, N. Ye 3 stable Building. 
CHICAGO, New York Life Building. PHILADELPHIA, Girard Building SAN FRANCISCO, Mills Building. tN 
TACOMA, WASH., 102 South 10th Street. ST. LOUIS, American Ceutral Building. WASHINGTON, D. C., 1838 F Btreet, 
For Canada, address Ahearn & Soper, Ottaw , Canad 
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_— Use. oy Rin. Bis 
No. 3. 
The No 3, as shown above, is a most popular instrument. It is fitted with our regu’ar 10,000-ohm The No. 20 instrument for intercommunicating systems is high class, but low in price. Two to ten 


lagneto Gravity Switch Long-Distance Transmitter and Arm, Standard Receiver, and single-cell or more of these instruments, with one to three cells of battery at each station, can be run in series on 


ie 
ee 


| * Ph pidieereieconn tes Sepp 


— rer : si 
re Sn ae 
7 we) 
Key 


ELECTRICAL REVIEW 
ee 


a ee i 


oar ETT 
the Cat Came back, so have the material evi- 


dences of a feeling of better times. Each individual can apply 
the fact as seems fit to his own case and can account for it in 
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Fe 7. WM : ‘ 
iY Wag A ) any manner best suited to his own theory. 
ly | PE | SS What we are after is orders. If you are in need of ELEC- 
| 4 aa pt os TRICAL SUPPLIES of any description for the extension or maintenance 
||| Ee Sok 
” Cl eee | = of your Electric Railway or Lighting Plant, we want the order. No 


house in Chicago, or elsewhere, will give it more faithful attention or better 


prices. We carry in stock all of the latest and best devices for Street Railway and Central Station 
> es “ ae RS 
work. This accounts for our ability to make quick and complete shipments. 


BRANCHES: 


saeee ete, ib, Gate City lectrle Co. Centr al Electri c Com Dany, 
eleln cae Gitar mor Bulldi a 5 CHICAGO. 


ES AUP S CLT RE 





are not cheaply and poorly constructed. Buy instruments that are known to stand the test 


of time and service. We manufacture in our factory all parts of our apparatus, and own 
or control every patent under which it is made. 


Read the letter from the U. §. Engineer’s Office: 


hy 
ol 
“ 


MONTGOMERY MEIQ8, 
U. & Civil Engineer, 
In Local Charge. 


District of LIEUT. COL. W. R. KINO, Corps of Engineers, 0.8. A. 
Ofica: ROOK ISLAND, ILL 


U.S. ENGINEER OFFICE. 


“iI i. 

" ! , 

cA $ - Ase 4 
TR eae tries ate i 


The Conn. Telepnone & Electric Co. 
Meriden, Conn. 


Gentlemen:- : 
I have received and tested voth the instruments you sent 


to me on trial, and have selected the instrument marked #3, for our use. 

The telephones seem to leave little to be desired in worxmanship 
or efriciency. I had tnem connected up, cight telephones in a ceries 
with sever. and one-half wiles of wire in the line azxnd totf, of the in- 
struments work perfectly, ring ali the bells loudly, and scem to be 
first rate. The larger instrument, with the bracket Sor & mouth-piece, 
however, seemed to sive slightly better results thar: the other. 

LI am surprised and delighted with the instruments. Please send 
me the rest of the tclenhones to comblete our line. 

I enclose abstract of bids apasieea. 


Very respectfully, 





Jattery Box. one line. 


The woodwork on all of our Magneto ’Phones is of best selected stock and is highly 
re several thousand of this style of instruments in use for exchange work, giving satis 


action. Dimen- as an expensive magneto call system, at one-third the cost. 


ions, 291 inches high, 714 iuches wide. Furnished in Antique Quarterea Oak or Black Walnut, and 
vired for series or multiple work. 


JHICAGO OFFICE, 195 La Salle St. 








For Prices and Discounts, and new Catalogue of all Telephone Apparatus, write 


CONNECTICUT TELEPHONE & ELECTRIC CO. 





MORRIN “ CLIMAX.”) =r on some 


This boiler has been on the market for sev- 


A 
'ral years past, and is in use in many of the ee 
; = . Corre | 
argest power stations in the United States. hs a 


AE CLONBROGK STEAM BOILER COMPANY, 


IT IS BUILT IN UNITS OF FROM 50 to 1,000 
HORSE-POWER. a 


MANUFACTURED BY” 





BROOBKILYN, N. Y-.- 


END FOR NEW CATALOGUE. SIZES AND FOR ALL PURPOSES. 





ELEPHONES THAT 





pele There A system of this Phone in series, or on a single line, is very inexpensive to install, and is as reliable 


MERIDEN, CONN., U.S. A. 


|THE HOOVEN, OWENS & RENTSCHLER CO., =22270"- 





FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 
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| Lamp ares a TROWIT. 


CIRCUITS. 


CHEAPEST to BUY, USE 
and MAINTAIN. 


. 





FOR ALL 


SIMPLEST 
IN MECHANISM. 


| 








SIMPLEX, WARD AND KNIGHT 
LAMPS. 


New York Agent, F. L. Haviland, 
253 Broadway. 


MANUFA CTURERS 
OF THE 


ORIGINAL 


Write for Catalogue A 3l. 


Factory and Main Office, Peabody, Mass. 


STANDARD THERMOMETER & ELECTRIC COMPANY. ECONOMICAL! =F 


\ | < \ \ 
| a uf a Burns to hours Ever 
WY ——> ~ 
\ \Y = 





\ 
“i \\ \ \ \ 


Don’t be buncoed into making a 
contract for your supply of lamps. 


with 12-inch 


Carbon. 


ae aie 
“JUST TELL THEM THAT YOU SAW US.” 


We will furnish you with our HIGH-GRADE 












any voltage, any base, at a lower price than you can secure by making any contract ; 
and we guarantee every lamp. We have yet to receive a complaint from a CTURING 0 
single customer. ; ay 
It will pay you well to write us when 1p the market. SHOWROOMS: MIN 
PETTINGELL-ANDREWS COMPANY, 561 Broadway, N. Y., ELIZABETHPORT, N.J. 
128 Essex St., Boston. 
= 


BOSTON s, MASS. 


an ad Saleen 
Beware of Spurious Imitations 


OF THE 


KINSMAN DESK LIGHT. , 


w2 & ZE FEDERAL ST, 
THE LEADING SUPPLY HOUSE. 


American Electric Heating Corporation, Boston, U. S. A. 


AN ELECTRIC STEW PAN, 


This is a universal utensil, 
very attractive in appear: 
ance and one of the most 
snlable of electric heating de- 
vices. The heater consists 
of a 44-inch disk, to which is 
titted a (removable) «al umeinum 
stew pan, with capacity of 
three-quarters of a quart. 
Just the thing to use in light 
housekeeping, exactly what 
is wanted in a physician's 
office, drug store, hospital, 
the nursery, or where a little 
food is to be cooked, a hot 
drink made, or bot water 
used. Quick, clean and in- 
Packed complete with cord and plug. Made 











expensive. Connects to any lamp socket. 
for any lighting circuit. 


No. Amp volts Price, 
1720. Heater and Aluminum Stew Pan, 2 $5 00 SEE THAT THE EYE SHADE 1S ADJUSTABLE, s° that 
| as of the desk can he 


an illumination of the room aS wel 
obtained if desired. 


SEE THAT ANY STANDARD LAM 
as it is not only expensive but difficult to procure 
shaped lamps. 


SEE THAT YOU CET THE KINSMAN DESK LIGHT: 
i 
pesk Light 


FOR SALE BY ALL DEALERS, OR ADDRESS 


American Electric Heating Corporation, Boston and Chicago, U. S.A. 


—=— At full load we guar- 
sed 7” SEER antee voltage fluc 

3 a tuation not exceeding two 
volts, and gas consump- 
tion not exceeding £0 
cubic feet per kilowatt 
hour, equal to frem 16 to 


Pp MAY RE USED, 
special 





25 full powered 16 candle- 
{ power lamps, according Kinsman 
bi t ‘ Ps There are now a number of chea and crude imitations of the Kins” he Kinsman 
f| o wattage of lamp used. CA U TION. on the market, one of which is being advertised with a similar oUrchase out 
, ® Desk Light was invented by Walter R. Kinsman, of Arlingtcn, N. J. His See oo that the eye shade 
Climax Gas Engine Co right by us, and has always been manufactured and sold by us. Be careful Oa ying glass oylindes 0g) 
¢y | is adjustable,so that the room may be iliuminated if desired; that there 18 ht, or it may be rotten", 
full effect of the & 99 ¢.-p. may be ured: Ney 





with both ground and clear glass. SO that you may get the tu 
ful to see that any standard Jamp up 





| f/ yh: " é j! stat a a ta Manufacturers of Gas En- at pleasure, & d be especially care 
: Th ie SN Pf diana gs —~f ah — wy 2S fu » : c 
\;c ae Se _—? Be aes ‘tal. ‘ee by ee gines for Electric Light and Do not be misled by pictures on paper, but insist on seeing the goods. 
i ie wea me pe ee All Other Power Purposes, 
SL Pee ee ia \ ; galt fl) Reales aes 
— Sea tak Shh be cana at ee aa 31 Fulton St., BROOKLYN. 





x . iowa F 
ot ae Bay ene exhibited with Ammeter, Volimeter and Gas meter in full 
anil i es eva intending purchasers to test the truth of our statements before 
purchasing engines, instead of having to take statements and engines on faith, 


MicLEOD, WARD &60., | 


K. 
27 Thames Street, EW vor 
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ec y~ Our Alternating Lamps of new 
“wer design are perfect. 


Constant-Potential 
Direct-Current Lamps. 








The Shortest Lamp with 
the Longest Life. 











GUARANTERD 


[2 INCHES OF CARBON, <= Fy — ELECTRIC STREET RAILWAY ARC LAMPS. 


Even and Steady Burning, Compact, Easily Inspected. Guest 


> ee 
SEND FOR CATALOGUE. 





Absolute Regulation, Reliable. 





THE HELIOS ELECTRIC 00., 


1229 Callowhill St., PHILADELPHIA, PA. 


AGENTS: 
ANCHOR ELECTRIC CoO., Boston, Mass. 
PECK ELECTRICAL CO., New York, N. Y. 
ALEX. T. MOORE, Jr., Carnegie Bldg., Pittsburgh, Pa. 
_/ CENTRAL ELECTRIC CO., Chicago, Ill. 
CALIFORNIA ELECTRICAL WORKS, San Francisco, Cal. 
ROYAL ELECTRIC CO., Montreal, Can. 
SCHMINKE & NEWMAN, New Orleans, La. 
WM. C. WHITNER & CO., Anderson, S. C. 


MINIMUM BREAKACE OF CYLINDERS or ie 
ds MOUNTAIN ELECTRIC CoO., Denver, Colo. 
DUE TO PERFECT DESICN. Lenetu, 30 INCHES. ST. LOUIS ELEC. SUPPLY CO., St. Louis, Mo. 


THE S. K. G. SYSTEM. 


A GOMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 


A PERFECT ILLUMINANT. 





Can be trimmed and cleaned quicker than any other 
Lamp on the [larket. 











Generators will be wound and guaranteed for an electro-motive force as high as 


10,000 VOLTS. 


Correspondence Solicited. 


STANLEY ELECTRIC MANUFACTURING CO., 


PITTSFIELD, MASS., U. S. A. 








—— z BRANCH OFFICES 6: ee eee 





ee a Peay a i CHICAGO, . ; , 305 Dearborn Street. 
30STON, : ; ’ Equitable Building. | aay Gi ee ieee 
IEW YORK, ; 39 Cortlandt Street. SAN FRANCISCO, , 


ANDERSON, S. C. 


The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 
nd sale of the S. K. C. System in Canada. 
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We Build wits, Switetboarts # if Tablet Boards. KNIFE SWITGHES. 








Fused. Double Throw. Fused D, T. 
25 Amperes D. LP, $.50 $ +75 $1.00 $1.50 

50 75 1.10 1.75 2.25 

76 e 1.25 2,10 4.00 4.75 

<< ‘i « 2.50 3.00 6.50 7.50 

25 «“ yo, .80 1.20 3.00 3.50 

6 " «4 1.40 1.80 4.00 5.00 

re et ‘ 2.25 2.75 5-75 7.00 

ee ae oe 3.50 4.50 7-50 8.50 

26 rr S.-P. .40 .70 * “1.00 1.20 

& A.” D.-P. KNIFE SWITCH. 50 - i i 85 ae ae 
‘6 6 L.20 1.50 2.00 2.50 
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EYANSON & ARMPRIESTER,|~ ° 2.00 2:50 4.00 4.§0 


123 N. 3d STREET, PHILADELPHIA, PA. Copper blades and clips, and mounted on enameled slate 
bases. Prices on other sizes quoted on application. We 


New York: 136 Liberty Street, Chapin-Douglass Elec. Co. 
Chicago: Metropolitan Electric Co. WRITE FOR CATALOGUE “D.’ | Carry a full line of Electric Light and Household Supplies. 
SEND FOR CATALOGUE. 
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FLEXIBLE CORDS AND CABLES, 
900 and 202 North Third Street, 





PHILADELPHIA, PA. 





Because we have installed a greater number of Central Stations for light and power than any other engineering company in America, it is reasonable 
to suppose that our experience and advice will be of value. 
We study the requirement in every specific case and adapt the machinery and equipment which is sure to produce results most economically and 


satisfactorily. You can at least correspond with us and learn about some of our modern work. 


THE NEW ENGLAND ENGINEERING Ul, 


LW. YOUNG, Prest. A. J. PURINTON, Sec’y. A.  SHEPARDSON, Treas. W. £. GRANE, MLE. W. G. MORSE, Supt. 


Waterbury, Conn. 


IRON CASTINGS. (harcore 









High-Grade Castings for Dynamos, Motors and Blectrical Machinery, also Fine sett 
Castings for Telephones, Arc Lamps, Blectric Bells, etc., etc. [ 0 P P [ R f AS KEI ‘ N a 
_Toraished in ase SESTS, ENO. he FUN 


List and Sample free. 
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2 Cortlandt Street, NEW Y 
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THE BRADY MAST-ARMS. 


T. a Spa New Britain, Conn., 
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A i you expect them to be satisfactory ? 
BETTER BUY THE BEST—which means BISHOP. 


BISHOP GUTTA-PERCHA CO., 


420 East 25th Street, New York. 


De Kalb Ave., 
BROOKLYN. 


Bend for - Mustrated 
Catalogue. 
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LOMBARD WATER-WHEEL GOVERNOR 0. o 
| Boston, Mass. | 


“Gentiomen: i regard to your Type Cc ‘Governor, which is : tegulating: for. us. our twos Hercules Wheels; eee 
which give power to: operate our light plant, street railroad and power. generator, we. are frank to admit that THE 
MACHINE, DOES ITS WORK ADMIRABLY. We have no hesitancy in recommendinn itt 2 those | in, want tof a Governor. 


Youre, truly, eae te te 
Hess \Slenea ’ c. LIBBY, 
| President Wateryilie and Fairtield | Railroad and Light Co, 


OMBARD WATER- WHEEL GOVERNOR CO. i BOSTON, MASS 
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The result of twenty-five years’ experience with 
four thousand engines designed and built by Mr. 
Frank H. Ball. | 

The latest development in practical 
gineering. 

New features, improved design and finish, but 
the same old valve that has Saved thousands of 
tons of coal in the last quarter of a century, and is 
the only form of valve used in Single valve auto- 
matics, that follows its own wear and never leaks. 


steam en- 








We also build a full line of Multipolar Dynamos 
and Motors, and our new Six-Pole Generators are 
adapted to our AMERICAN-BALL ENGINE, making 
complete and symmetrical generating units. 


American Engine Co,, Bound Brook, N. J, 
FORT WAYNE ELECTRIC CORPORATION 


FORT WAYNE, IND. 


APPARATUS FOR 
ARC, DIRECT CURRENT AND ALTERNATING 
INCANDESCENT LIGHTING AND POWER 
TRANSMISSION. 


OV ER. 


100 PROJECTORS 


INSTALLED THIS SEASON, SUBJECT TO 
CIVING ENTIRE SATISFACTION. 
ALL HAVE BEEN 


ACCEPTED. 


NOW USED BY THE U. S. AND FOREICN 
COVERNMENTS, OCEAN, LAKE AND RIVER px : 
STEAMERS. (5 laa ia ree 
LOOK FOR OUR 100 MILLION CANDLE- 
POWER LICHT ON SIECEL-COOPER BUILD- 
INC, NEW YORK. 





SEND FOR CATALOGUE. 


RUSHMORE DYNAMO WORKS, 


JERSEY CITY, N. J. 


> WATER WHEEL 


PILOT HOUSE 
PROJECTOR, 
PATENTED. 


in Many Styles on 
UPRIGHT "AND HORIZONTAL SHAFTS. 






Specially Designed and Adapted for Driving 


Electric Lighting and Power Plants 


emarkably high guaranteed 
pores titans new ae ar sheer ee crm ton, — 
in practice. It Caos an unequalled concen- 
variable loads oer within a small space, sere ab unprece- 
hi velocity for a given powe 
its oreyrane quic ekly operated balanced te affords 
Sess and efficient control by a governor, and fine regu- 


The attention of Electric eee ors = a t® our work, 
We will send a fine large pamp let, 112 


JAMES LEFFEL & CO. 


SPRINGFIELD, OHIO, U.S.A 


ELECTRICAL REV ITHw xi 


AnericanBall ging AN OPPORTUNITY. 


We are completing the installation of eight 
large vertical units in the new station of the 
Edison Company in Paterson, and have for 
disposal to quick buyers the 150 to 175- -horse- 
power standard Horizontal Belted Engines and 
the 300-horse-power Cross Compound Engines 
which comprise the plant in its old station. 

These engines are the most attractive 
bargains ever offered to steam users. They are 
in admirable condition and can be delivered 
immediately. 


THE BALL & WOOD COMPANY, 


15 Cortlandt Street, New York, 





Fort Dearborn Building, - ~ CHICAGO, ILL: 


COM™M™MUTATOR BARBS. 


Full particulars on request. 


FOREST CITY ELECTRIC WORKS, 


CLEVELAND, O. 
New York: 126 Liberty Street. 


1821-18ss. 


Morris, Tater & q 


INCORPORATED. 


OFFICES, 222 & 224 SOUTH THIRD STREET, 
PHILADELPHIA. 





MANUFACTURERS OF 


| BOILER TUBES, 

| WROUGHT IRON 

| PIPE AND FITTINGS, 
ELECTRIC RAILWAY 
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Pascal Iron Works. Delaware Iron Works, 
PHILADELPHIA, PA. NEW CASTLE, DEL. 


EUROPEAN REPRESENTATIVE: 


ROBERT W. BLACKWELL, 39 VICTORIA ST., WESTMINSTER, LONDON, S. W. 
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Large Stock on Hand. Write for Prices. 


vew vor. WESTERN ELECTRIC C6O., CHICAGO. 





| JEWELL BELTING COMPANY, 
ers of OAK BELTING LEATHER 


MANUFACTURERS OF 


* SHORT LAP OAK BELTING, 
HARTFORD, CONN. 








RN MORE FARADAY CARBON CO., 


TO EARN MORE, LEA 
The Correspondence School of Technology, Cleveland, Ohio. PLE ( y RI ( l | (i HY ( ARR | hy 
team and Other Engineering Branches Taught by Mail. 


FLECTRICAL, Bg race for all: $14 to $120—Monthly Payments. 


E. P. Roberts, M. £., Prest. Send for Catalogue. J.C. Se ee ae J E A N N ETT Ee PA. 


Representative for Greater New York: Max OSTERBERG, E. E., Consulting Engineer, 27 Thames Building, 


ELEGTRIG LIGHTING 
and POWER APPARATUS. 


RUSH 





Boston, Mass., 180 Summer Street. 
New York, N. Y., 44 Broad Street. 
, Philadelphia, Pa., 509 Arch Street. 
Atlanta, Ga., Equitable Building. ELECT RIC CcO.;, 
Chicago, IIl., Monadnock Building. 
St. Louis, Mo., Wainwright Building. 
San Francisco, Cal., 15 First Street. ND O 
Pittsburg, Pa, John E, Ridall, Carnegie Bldg. CLEVELA , ve 
Denver, Colo., Russell & Co. 





Brusu Arc DyNAMO, 125 2,000-C.-P. Lamps CAPACITY, 
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DEALERS IN 
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WATER-POWER 


—$————— 
, GOVERNED FOR ELECTRICAL WORK. 


at ee AB She. oa 
ISIN Oi, be : ee Si: ae Sc rod ia : 
‘ Pi eiveneA ee “BS La The limit of government of water-power is often determined by the design and construe si a 
are Sai oat he we \ tion of plant. Consult us if possible before completing your plans. a 
| _ ea SS With REPLOGLE’S COMPOUND REGULATORS ve are prepared to undertal: Rlectric ny 


and guarantee the government of water-power for all purposes, including Electric Rail 
way, Power and Lighting Plants. We make and sell all of Replogle’s Electrical ane 


Mechanical Governors and other devices for the government of water-power. Expert advice 
{furnished on application. If results of your present system are not satisfactery, write ~: WASHINGTON ; . e 
4 


Address all inquiries to 


neha aa, THE REPLOGLE GOVERNOR WORKS, Akron, Ohio 
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(ape eee. ; 50,000 IN USE. 


Britain. 





COMPLETE TELEPHONE. 


Does not depend upon variable pressure between electrodes in constant contact. 
quantity of finely divided conducting material or dust, the movement of which varies the current. 


We are the only Manufacturers in the U. 8. of the Celebrated Kokomo-Hunnings Transmitter. 
300 EXCHANGES ARE NOW USING OUR “HUNNINGS”’ 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


Reference: Citizens’ Nat. Bank, Kokomo, Ind. 


50,000 IN USE. 


CY HUNNINGS” LONG-DISTANCE DUST TRANSMITTER 


PATENTED IN ENGLAND AND AMERICA. ‘ 
THE ORIGINAL PowDER TRANSMITTER and the only one adopted by the English Post Office for public long-distance service all over Great 
You can shout in it or whisper in it and get perfect articulation in either case. No limit to the distance they will work. 
Claim No.1 of the “ Hunnings” Patent ‘‘is in a tension regulator or means for varying the resistance in a telephone transmitter, 
finely divided conducting material in a loose and free state.” 


THE KOKOMO-HUNNINGS DUST TRANSMITTER 


Incorporated as a Portion of the Electric Circuit is a 


OUTFIT. 


KOKOMO, IND., U. S. A. 





WESTERN TELEPHONE GONSTRUGTION GO. 





CHICAGO,7= 


XTsKs. 


TELEPHONES AND SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. 


The United States Patent Office Use our Apparatus, 





Mason-Maxwell Telephone Mfg.Co. 


Makers of Local and Long-Distance 
TELEPHONES, SWITCHBOARDS, &ce. 


Send $6.00 for a sample of our House 
Telephone with battery, receiver and trans- 
mitter complete; guaranteed to work per- 
fectly on lines up to 500 feet. 


Factory and Offices, Baltimore, Md. 


ELEPHONE 


Send for our prices before 
you place your orders. 


DER VEADU & CO., 
32 and 34 Frankfort Street, 





NEW YORK. 


HICH- 


crave LELEPHONES. 


Our interior instruments and system have been adopted by more than 20 of the best establishments in 
New England. Descriptive matter free if you mention the ELEcTRICAL REVIEW. 


MURDOCK & TABER, 185 Franklin Street, BOSTON, MASS. 





THE AMERICAN BELL TELEPHONE (}OMPANY, 
{25 MILK STREET, BOSTON, MASS. 





This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 


TY SHLE CHEIP“ gig FOUR” 


Sood as new, and in perfect order. | PORES OEE eee 


Address ‘“* KNICKERBOCKER SPECIAL’’ 
J. P. WILutAMs, Between ST. LOUIS, INDIANAPOLIS, CLEVELAND, 


EW YORK and BOSTON, 
39 Cortlandt Street, ; 2 
New YOrK. 








‘SOUTHWESTERN LIMITED’”’ 


Between CINCINNATI, COLUMBUS, CLEVELAND, 
NEW YORK and BOSTON, 








‘*WHITE CITY SPECIAL”’ 








E. 0. McCORMICK, D. B. MARTIN, 


REST : 
DIST MESSENGER Bo ert = aren 





Between CINCINNATI, INDIANAPOLIS and CHICAGO, 


Genl. Pass. & Ticket Agt. 
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Telephone Hand-Book, 


BY HERBERT LAWS WEBB. 














(46 PACES. (38 ILLUSTRATIONS. 





CONTENTS: 


Chapter 1. The Invention of the Telephone.—Chapter 2. Sound Waves, Articu- 
late Speech.—Chapter 3. Electric Telephony. © The Bell Telephone.—Chapter 4. The 
Microphone.—Chapter 5. Current Induction. Electro-Magnetic Induction.—Chapter 6. 
The Induction Coil: Its Use in the Telephone Transmitter.—Chapter 7. The Com- 
plete Telephone Circuit.—Chapter 8. Magnet Telephones.—Chapter 9. The Bell 
Telephone Receiver.—Chapter 10. Other Forms of Magnet Telephones.—Chapter 11. 
The Gower, Ader and D’Arsonval Receivers: Mercadier’s Bi-telephone.—Chapter 12. 
The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter 18. Carbon Trans- 
mitters.—Chapter 14. The Blake Transmitter.—Chapter 15. The Long-Distance Trans- 
mitter.—Chapter 16. The Solid Back Transmitter.—Chapter 17. The Berliner 
Transmitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. Various European 
Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters.—Chapter 21. 
Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries.—Chapter 23. Closed 
Circuit Batteries.—Chapter 24. The Practical Management of Batteries.—Chapter 25. 
Magneto Bells.—Chapter 26. Automatic Switches.—Chapter 27. Telephone Line 
Construction.—Chapter 28. Metallic Circuitsx—Chapter 29. Underground Wires.— 
Chapter 80. Lightning Arresters.—Chapter 31. Inside Wiring.—Chapter 32. Installa- 
tion of Telephone Instruments.—Chapter 33. Inspection and Maintenance.—Chapter 34. 
The Condenser: Its Use in Telephony.—Chapter 35. Electro-Magnetic Retardation.— 
Chapter 36. Exchange Working.—Chapter 37. Small Exchanges.—Chapter 38. Party 
Lines: The Bridging Bell.—Chapter 39. Long Distance Telephony.—Chapter 40. 
Duplex Telephony.—Chapter 41, Simultaneous Telegraphy and Telephony,—Appendix. 


A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK. 


Price, $1.00. Postpaid. 


SEND Your ORDERS TO 


ELECTRICAL REVIEW PUBLISHING COMPANY. 
TIMES BUILDING, 41 PARK ROW, NEW YORK. 
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STERLING INSULATION 


5 a i} d 

Electric Kaliroads. 

; A very High-Grade Compound. Fully Guaranteed and Endorsed by the Highest Experts 
Was had a THOROUGH and PRACTICAL TEST, 


WRITE FOR PARTICU LARS. 


ELECTRICAL REV lH W Vol. 29—No. 29 








BRAKES, 


STERLING RENDESOXES, 


REGIS TERS. 


STERLING SUPPLY & MANUFACTURING COMPANY, 
07 BANK STREET, - = = ° NEW YORK. 


97 BANK STREET, - - = - UE" 0 
Westinghouse Electric # Manufacturing Go, 


PLrTrsbBbuURG, PA. 


MANUFACTURERS OF 


STANDARD SYSTEMS FOR ELECTRIC LIGHT AND POWER DISTRIBUTION 


CITIES, FACTORIES, MILLS AND MINES. 
THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH IS 








TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARG THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 


NEW YORK, 120 Broadway. PITTSBURG, Westinghouse Bu 
BOSTON, Exchange Building. BUFE 
CHICAGO, New York Life Building. 
TACOMA, WASH., 102 South 10th Street. 


Street. 
ilding. CHARLOTTE, N. C., 36-88 College Sturt 
, Erie County Bank Building. SYRACUSE, N. i, Bastable Bulg : 
PHILADELPHIA, Girard Building SAN FRANCIS GND. C., 1838 F treet, N 
S OUIS, American Ceutral Buildin W ASHIN pee es 
r 


gy. 
For Canada, address Ahearn & Soper, Ottawa, Canada. 
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Improved Crookes Tubes. 


all Sizes and 


Induction Coils, *” prices. 


Se FLUROSCOPES. 
BATTERIES. 


Complete outfits for Schools, Colleges and Labora- 


A P PH RAT US. tories. Send for new Illustrated Catalogue No. 49. 


| BRANCHES: Central Electric Company, 
St Lotile: Shuttetn ischial cae ly Os WHOLESALE SUPPLIES, 
Bettele ae eantenty Bu ildi ae . CHICAGO. 
SR a a ee es es 


BUY TELEPHONES THAT 


are not cheaply and poorly constructed. Buy instruments that are known to stand the test 
of time and service. We manufacture in our factory all parts of our apparatus, and own 
or control every patent under which it is made. 

Read the letter from the U. §S. Engineer’s Office : 


4 





















U. S. ENGINEER OFFICE, 


ve MONTOOMERY METO8, District of LILUT COL. W. R KING, Corps of Enginesrs, 0.8 A. 
if U.8. Civil Engineer, Office: ROOK ISLAND, ILL. 

Pe / In Loca) Oharge. 
Pe) 


a4 


et wee hes Snr Ls at) 
1 MCE Pte bey Netting tet . 
\ } tpn aod 

pe / 


KEOKUK, iowa, Maren 24," 1800 
The Conn. Telepnone & Electric Co. 


ideriden, Conn. 


4 
: 
>A 
S 
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7 


Gentlemen: - 
‘I have received and testeg both the instruments you sent 


to me on trial, ana have selected the instrument marked #3, for our use. 
The telepnones seen to leave little to be desired in wornnéensnip 

or efriciency. I had trem connected un, cight telephones in a ceries 

with sever. arid one-half liiles of wire in the lize and Loth of the in- 


struments work perfectly, ring all the bells loudly. and scem to be 


a ee oe ee 
“4 A a en 


first rate. The larger instrument, with the bracket for @ mouth-piece. 
however, secmed to zive siiszhtly better results trar the other. 

I am suryrised ana delighted with the instruacrts. Please send 
me the rest of the tclesnores to comrlete our Lixc. 

I enclose abstract of bids reccived. 


Very respectfully, 





5. tere. Jat es 
No. 3. 
The No. 3, as shown above, is a most popular instrument. Itis fitted with our regu'’ar 10,000-ohm The No. 20 instrument for intercommunicating systems is high class, but low in price. Two to ten 
ye Sian Switch, Long-Distance Transmitter and Arm, Standard Receiver, and single-cell or oar of these instruments, with one to three cells of battery at each station, can be run in series on 
attery Box. one line. 
The woodwork on all of our Magneto ‘Phores is of best selected stock and is highly polished. There A system of this ’Phone in series, or on a single line, is very inexpensive to install, and is as reliab!e 


are several thousand of this style of instruments in use for exchange work, giving satisfaction. Dimen- as an expensive magneto call system, at one-third the cost. 
sions, 2914 inches high, 714 iuches wide. Furnished in Antique Quarteread Oak or Black Walnut, and 
wired for series or multip!e work. . : 

For Prices and Discounts, and new Catalogue of all Telephone Apparatus, write 


CONNECTICUT TELEPHONE & ELECTRIC CO., 


CHICAGO OFFICE, 195 La Salle St. MERIDEN, CONN., U.S. A. 
rr SS SS SSS SSS SSS PSE, 


MORRIN “aL IMEX.” THE HOOVEN, OWENS & RENTSCHLER CO., =™27°™ 


HAMILTON CORLISS ENGINES 
This boiler has been on the market for sev- 


eral years past, and is in use in many of the 
largest power stations in the United States. 


IT 1S BUILT IN UNITS OF FROM 50 to 1,000 
MANUFACTURED BY ~~" == ASG ee el i 


THE CLONBROGK STEAM BOILER COMPANY, = 


BROOKIAYN, N. Y. 
SEND FOR NEW CATALOGUE. 
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FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 
SIZES AND FOR ALL PURPOSES. 
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CENERATORS ano MOTORS. 


THE ELWELL-PARKER ELECTRIC COMPANY, OF AMERICA, - - CLEVELAND, OHIO. 








This Company builds a complete line of modern direct-connected low-speed, and belted moderate- 
speed machines. These machines are standard, with interchangeable parts. The company has 
manufactured a large number of Generators and Motors of sizes from { to 1,200 H.-P. each, 
all of which are giving entire satisfaction to their users. Standardized motors for driving Shop 
Power Tools, Pumps, Hoists, Cranes, &c. Please write us for catalogue and copies of testimonials. 
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SIEMENS & HALSKE ELECTRIC GOMPANY OF AMERICA. 


MANUFACTURERS OF 
Direct-Current, Multipolar, Slow-Speed, External Armature Generators and Motors, especially adapted for direct connection. 


(T'ype I.)—In sizes from 20 to 2,000 H.-P. 


Direct-Current, Multipolar, Medium-Speed, Internal Armature Generators and Motors adapted for Belting. 


(Type A.)—In sizes from 10 to $00 H.-P. 


Direct-Current, Bipolar, Medium-Speed, Internal Armature Generators and Motors adapted for Belting. 


(ype L. H.)—In sizes from 5 to 130 H.-P. 


Direct-Current Boosters, absolutely controlled by U. S. Patents granted to Siemens & Halske Electric Company. 


SIEMENS’ BAND ARC LAMPS FOR DIRECT AND ALTERNATING CURRENT, ELECTRIC MINING LOCOMOTIVES, STEAM LOCOMOTIVES, ETC., ETC. 








COMPLETE ELECTRIC RAILWAY EQUIPMENTS UNDER SIEMENS’ PATENTS: 
Sree MaENs’ UNDERRUNNING TROLLEYS. 


The Siemens Contact Bar is safer than the ordinary trolley, and the overhead construction is less costly. Dr. Ernst Werner von Siemens was the pioneer in Electric Traction. 
He built his first Electric Railway in 1879. Write for Catalogues and further information to 


SIEMENS & HALSKE ELECTRIC CO. OF AMERICA, 98 Jackson St., Chicago. 


SALES OFFICES: NEW YORE, Eastern District, American Surety Building; GREATER NEW YORE, 136 Liberty St,; BOSTON, John Hancock Building; PHILADELPHIA, 631 Chestnut St.; CINCINNATI, Porin Building; 
” MINNEAPOLIS, 249 Second Avenue, South; DENVER, 608 Boston Blook; SALT LAKE OITY, Knutsford Hotel Building; SAN FRANCISCO, 10 Front St, 


TNE 8S. K. G. SYSTEM. 


A COMPLETE SYSTEM FOR 


Long-Distance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 








Generators will be wound and guaranteed for an electro=-motive force as high as 


10,000 VOLTS. 


Correspondence Solicited. 


STANLEY ELECTRIC MANUFACTURING CO,, 


PITTSFIELD, MASS., U. S. A. 








ee -_ BRANCH OFFICES: ———————_—_A— 
BOSTON, ; ; Equitable Building. CHICAGO, . ; ‘ 305 Dearborn Street. 
NEW YORK, : 39 Cortlandt Street. SAN FRANCISCO, _. - 106 Market Street. 


ANDERSON, 8. C. 


The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture 
and sale of the S. K. C. System in Canada. 
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Okonite insulated Wires. 

“Medbury Overhead Railway Material. 

\ Changeable Electric Headlights. oo 

-Glohe Metal Works’ Trolley Wheels. lg 
P&B Electrical Compounds. = | ¢ 

Perkins Incandescent Lamps. 

Schiff, Jordan & Co.'s Ship Cored Carbons. 


ELECTRICAL SUPPLIES OF EVERY KIND. 


Pci WORKS, PERTH AMBOY, WM. ds 
; Oe, Boome 19¢-and 197, 1 Broadway, 
. Dreosoted Lumber, Uniter 
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ANNUNCIATORS. 
Rioc*ric and Moonmnioak elie. 
PACTORY. 


De Ealb Ave, 
S BROOKLYN, ) 


—_— 


Boa tor Diactrated | 
CHR. 





HEY TORE. » 


nan Condulis, | [ 
) Palegraph Poles, PUtig ant Ties Farnished. 


Nutachirerm at 
SPEAKING ‘TUBES, WHISTLES, 











W. R. OSTRANDER &. oe 








Steam and Water 


Por special information 
and Prices, write to 


The Addyston 


_ Pipe &Steel Co. 


» Cincinnati 0. 
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| By roa PS BOO 250 kk” 
123 N. PAE | | ee a b 
Wes ukcaae ce a STREET, PHILADELPHIA, PA, aria - Copper blades and alipe, and mounted on etiameléd slate if 
chica who : Es woe Co. ene) rom cara L08 ox mp bases. Prices on other sizes quoted on application. We. 
: Fd Ete es : carry a full line of Electric Light and Household Supplies. 
2 ALFRED Ee MOORE, ns (SEND FOR CATALOGUE. 
2 MANUFACTURER OF a 
: INSULATED ELEGTRIG WIRE __ FRANK H. STEWART & Co, 
- __- FLEXIBLE CORDS AND CABLES, 25 North Seventh Street, —* = PHILADELPHIA, PA. | 
z 200 and 202 North Third Street, PHILADELPHIA, PA. | | 
| 7 
3 Bee <sASe. we have installed ik prentet number of Central Stations for light and power than any y other engineering company int America, ib is reasonable > 
“to suppose that oar experiences and advice wil be of value. | 7 Ay 
_. We study the Peguirenient ta every specitic case aud aitapt’ ihe machinery cuxayd! ands which is sure to prodiice ele mat: ceonainically aid | Ra 
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DYNAMO + - BRUSHES, 
Electrical Supplies 


FOR OFFICE AND FACTORY BUILDINGS. 
STANLEY & PATTERSON, 


General Electrical Equipment Supplies, 
8S2and 84 F*rankfort Street, 


LAMP FACTORY TO LEASE. 


‘THE Incandescent Lamp Factory recently INDUCTION COILS 


occupied by the Waring Electric Com | producing nat ruts with X Rays ar those made by us expres for this work, Iti 
pany at Manchester, Conn. This plant had a | winding in 185s. 
capacity of 5,000 Incandescent lamps per day, 
and is partially equipped to make lamps to- 
day. A rare chance for some concern who 
wishes to engage in the lamp business. 


Skilled lamp makers are easily obtained. =) a 


pets N. T. PULSIFER, a y [a a 


Manchester, Gonn. 
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The 12-inch coil most in use for this work gives a spark from one to two inches above 


a rating. 
a ‘N 0 MORE LIQUID BATTERIES. Send for prices and information ; catalogue of fine electrical and scientific instruments 





free. 
The ROYAL combines BEST FEATURES 
of LIQUID and DRY BATTERIES. E. Ss. RITCHIE SONS, 
ADVANTACES.___g Brookline = - me = Mass. 


No ACTION until Water is added, hence can be kept In stock 
for years. 

Especially adapted for Export, as EXTREMES of TEMPER- 
ATURE will not affect It. 

For one circuit work only. : 

E.M.F. !.50 on open circult. 

| Ain ourane 3. on shat circuit. ( C¥aranteed. 

Size, 5%x2)4 inches; Weight, 14 Ib., Price, 50 cents. 

Samples sent to any part of U.S.A.,0n receipt of 75 cents. 

LIBERAL ARRANCEMENTS MADE WITH TRAD:. 


MIDLAND ELECTRIC COMPANY, 


a pase 5 Hanover Street, NEW YORK, U. S. A. 





TRADE MARA. 
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jx WE HAVE LAMPS TO BURN! 


Our 2-c.-p. battery lamp seems to be very popular. 

8 = Our candelabra multiple and series lamps we believe are the 

# vep=yar-y best in the market, and ditto our miniature. Do you know 

ibaa that we make a socketless series lamp? We are making a 
Fy ®-volt battery lamp. We are also making a 4-volt, high- effi- 

ciency bicycle lamp. Send for our illustrated catalogue. 


BUSINESS NOTE. | 


WANTED—The control of an article of | 


merit (electrical) in the toy line, to are : Ses MINIATURE AND DECORATIVE 
facture and place upon the market. ig priest Nsu ation EMPIRE LAMP WORK : INCANDESCENT LAMPS. 
any person having something of merit, we | Our te bp tery Office, Salesrooms, Factory; 154-156 W. 27th STREET, NEW YORK CITY. 


will deal liberally. Address, with full par- 
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Desk lignts. | 
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math 
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The Gorrespondence Schoo! of Wichita: Cleveland, Ohio. | 
ELECTRI C AL, Mechanical, Steam and Other Engineering Branches Taught by Mail, : 
Courses for all: $14 to $120—Monthly Payments. g 7 

E. P. Roberts, M. me Prest. Send for Catalogue. J.C. Gallup, Secretary, : 
Representative for Greuter New York: Max OSTERBERG, K. E,, Consulting Engineer, 27 Thames Building, New York City, J E A Fa | E T T E 5 iad A _ comp 
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John €E, Ridalt, Carnegie Bldg. 
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WATER-POWER 


GOVERNED FOR ELECTRICAL WORK. 


The limit of government of water-power is often determined by the design and construee 
tion of plant, Consult us if possible before completing your plans. 

With REPLOCLE’S COMPOUND REGULATORS we are prepared to undertake 
and guarantee the government of water-power for all purposes, including Electric Rair 
way, Power and Lighting Plants. We make and sell ali of Replogie’s Electrical ana 
Mechanical Governors and other devices for the government of water-power. Expert advice 
furnished on application. If results of your present system are not satisfactery, write us» 
Address all inquiries to 


THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. 
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ROYCE & MAREAN, 


OEALERS IN 


Blectrical Supplies, 


WASHINGTON, D. ¢. 
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50,000 IN USE. 


~*"HUNAINGS” LONG-DISTHNGE DUST TRANSMITTER 


NTED IN 
THE ORIGINAL PowWDER TRANSMITTER and the only 
You can shout in it or whisper in it and get perf 


GLAND AND AMERICA, 


one adopted by the English Post Office for public long-distance service all over Great 
ect articulation in either case, 


No limit to the distance they will work. 


Clai i nt ‘‘is j 
Pa um No. 1 of the « Hunnings” Patent “is ina tension regulator or means for varying the resistance in a telephone transmitter, 
nely divided conducting material in a loose and free state.” 


THE KOKOMO-HUNNINGS DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant contact. 
quantity of finely divided conducting material or dust, the movement of which varies the current. 


are the only Manufacturers in the U. §. of the Celebrated Kokomo-Hunnings Transmitter, 
300 EXCHANGES ARE NOW USING OUR ‘‘HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE 


Reference: Citizens’ Nat. Bank, Kokomo, Ind. 


Incorporated as a Portion of the Electric Circuit is a 


COMPANY, 


KOKOMO, IND., U. S. A. 
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WESTERN TELEPHONE GONSTRUGTION GO. 


EICAGOo, 





TELEPHONES 








NOTICE—~ 


This company can now make, without infringing any patent, an Auto- 
matic Switch, as well as its patented Arm-rest, with microphone or battery 
connections. 

It has introduced many new features. 

Its Exchange Switchboard is perfection. 


Its regular Telephone Sets, with or without the Arm-rest Switch, are 
complete and guaranteed. 


It does not manufacture cheap instruments. 


It is the oldest manufacturer of Telephone Instruments, with one 
exception, in this country. It has had twenty-five years’ experience in 
manufacturing Electrical Goods. 


Send for catalogue and mention this paper. 


VIADUCT MFC. CO., 


A. G. DAVIS, President, 
BALTIMORE! MD. 





THE AMERICAN BELL TELEPHONE COMPANY, 
125 MILK STREET, BOSTON, MASS. 





This Company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17, {891, for a combined 
telegraph and telephone, covering all 
forms of microphone transmitters or 
contact telephones. 


XLT. 





AND SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. 


The United States Patent Office Use our Apparatus. 


HICH- 


crave 1 ELEPHONES. 


Our interior instruments and system have been adopted by more than 20 of the best establishments in 
New England. Descriptive matter free if you mention the ELEcTRIcAL REVIEW. 


MURDOCK & TABER, 185 Franklin Street, BOSTON, MASS. 
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Telephone Hand-Book, 


BY HERBERT LAWS wHEBB.,. 








(46 PACES. 138 ILLUSTRATIONS. 





CONTENTS: 


Chapter 1. The Invention of the Telephone.—Chapter 2. Sound Waves, Articu- 
late Speech.—Chapter 3. Electric Telephony. The Bell Telephone.—Chapter 4. The 
Microphone.—Chapter 5. Current Induction. Electro-Magnetic Induction.—Chapter 6. 
The Induction Coil: Its Use in the Telephone Transmitter.—Chapter 7. The Com- 
plete Telephone Circuit.—Chapter 8. Magnet Telephones.—Chapter 9. The Bell 
Telephone Receiver.—Chapter 10. Other Forms of Magnet Telephones.—Chapter 11. 
The Gower, Ader and D’Arsonval Receivers: Mercadier's Bi-telephone.—Chapter 12. 
The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter 18. Carbon Trans- 
mitters.—Chapter 14. The Blake Transmitter.—Chapter 15. The Long-Distance Trans- 
mitter.—Chapter 16. The Solid Back ‘Transmitter—Chapter 17. The Berliner 
Transmitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. Various European 
Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters.—Chapter 21. 
Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries.—Chapter 23. Closed 
Circuit Batteries.—Chapter 24. The Practical Management of Batteries.—Chapter 25. 
Magneto Bells.—Chapter 26. Automatic Switches.—Chapter 27. Telephone Line 
Construction.—Chapter 28. Metallic Circuits.—Chapter 29. Underground Wires.— 
Chapter 30. Lightning Arresters.—Chapter 31. Inside Wiring.—Chapter 32. Installa- 
tion of Telephone Instruments.—Chapter 38. Inspection and Maintenance.—Chapter 34. 
The Condenser: Its Use in Telephony.—Chapter 35. Electro-Magnetic Retardation.— 
Chapter 36. Exchange Working.—Chapter 37. Small Exchanges.—Chapter 38. Party 
Lines: The Bridging Bell.—Chapter 39. Long Distance Telephony.—Chapter 40, 
Duplex Telephony.—Chapter 41, Simultaneous Telegraphy and Telephony.—Appendix. 


A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK. 


Price, $1.00. Postpaid. 


SEND YouUR ORDERS TO 


ELECTRICAL REVIEW PUBLISHING COMPANY, 
TIMES BUILDING, 41 PARK ROW, NEW YORK. 
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Westinghouse Electric «© Manufacturing th 


ELECTRICAL REVIEW Ras 28 No. . 


STERLING INSULATION 


Electric. ; Railroads. — 


A very High-Grade Compound. Fully Guaranteed an Guaranteed and Endorsed by the Highest es 
Has had a THOROUGH and PRACTICAL TEST. — oe 


WRITE FOR PARTICULARS. 
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STERLING Sa ES CE 


REGISTERS. 


STERLING SUPPLY & MANUFACTURING COMPANY, 
97 BANK STREET, - - - - NEW YORK. 
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MANUFACTURERS 


STANDARD SYSTEMS For ELECTRIC LIGHT AND POWER DISTRIBUTION 


IN CITIES, FACTORIES, MILLS AND MINES. 


THE TESiA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL | THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH |S 
TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 


SAGER Ee ee BUFFALO, N. oe, No. 8, Erie County PHILADELPHIA, Girard Building SAN FRANCISCO, CAL., Mills Buiting 

BOSTON, Exch ed Buildin Bank Buildin PITTSBURGH, W estinghcus sb Building. SYRACUSE, N. Y., Bastable 4 ae 

CHARLOTTE, N. ¢ “36. 38 (ollexe St. CHICAGO, Nae ok Life Building ST. LOUIS, American Central Building. TACOMA, WASH., 102 S, 10th Ste 
(32 Victoria St., London, S. W., aaa 


WESTINGHOUSE ELECTRIC COMPANY, Ltd. } 132 Ave. del’ Opera, Paris, Fr anc 


For CANADA, address AHERN & SOPER, Ottawa, Ont. 
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173-1 
73-175 Adams Street, Chicago, occupies a most prominent position in the art of interior 
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sary to perfect constru 
EK Pp ction, makes it the most flexible, convenient and tr ustworthy of all 






materials designed for this purpose. Like all other standard goods, it has been greatly com- 


plimented by its various imitators. However, the broad, fundamental patents, covering the 


rocesses of mz 
p manufacture, prevent a near approach to the features wherein lie the strength and durability of insulation 


possessed by Interior Conduit. — We carry thousands of feet of plain, brass and iron- armored tubes in stock, with all 
necessary fittings, tools, etc., ready for immediate shipment. | 
| Wholesale Electrical Supplies and Railway Material. 


AN OPPORTUNITY. Anerian all Engin 


large vertical units in the new station of th-| 
Edison Company in Paterson, and have for The result of twenty-five years’ experience with 
disposal to quick buyers the (50 to 1{75-horse-/| four thousand engines designed and built by Mr. 
power standard Horizontal Belted Engines and/| Frank H. Ball. 
the 300-horse-power Cross Compound Engines The latest development in practical steam en- 
which comprise the plant in its old station. gineering. 

These engines are the most attractive New features, improved design and finish, but 
bargains ever offered to steam users. They are| the same old valve that has saved thousands of 


in admirable condition and can be delivered tons of coal in the last quarter of a century, and is 
immediately. the only form of valve used in single valve auto- 


THE BALL & woop COMPANY. matics, that follows its own wear and never leaks. 
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JAMES LEFFEL & CO. 


SPRINGFIELD, OHIO, U, S.A. 


This boiler has been on the market for sev- 
eral years past, and is in use in many of the 
largest power stations in the United States. 


IT IS BUILT IN UNITS OF FROM 50 to 1,000 
HORSE-POWER. a el aecieaa ae 


THE GLONBROGK STEAM BOILER COMPANY, 


BROOKLYN, N. Y- 
SEND FOR NEW CATALOGUE. 
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We also build a full line of Multipolar Dynamos 
and Motors, and our new Six-Pole Generators are 
adapted to our AMERICAN-BALL ENGINE, making 
complete and symmetrical generating units. 


American Engine Co,, Bound Brook, N, J. 


THE HOOVEN, OWENS & RENTSCHLER CO., =™=70"- 


HAMILTON CORLISS ENGINES 











FOR ELECTRIC RAILWAY AND ELECTRIC LIGHT OF ALL 


SIZES AND FOR ALL PURPOSES. 
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Only. one. felenhane: ‘ever put: out by: this, Company was” igatobped from the use it was. intended 


ree by. patent. suits, and that one was purchased by a Bell Company spy for litigation. - We shall eee 


pleased to" sell the Bell Company, or others, additional telephones at the same prices and. terms, } 
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During this Company's history. a great number of patents have. expired which the ‘Bell people 
and unscrupulous campetitors Ae ‘bragged** were going to be used to estop our patrons, 3 


The Watson patent victory. for us bas staggered the Bell people and brought to us hevarabie: igttave 


and congratulations. from not only our own patrons but from competitors generally, except in one or _ 
two instances where envious, “cheap” competitors. attempt. by areOPeSenta ur: to ee part of ihe 


glory. The victory. was ours completely and alone. 


We now beg to assure “our eustomers that no matter ‘what the. Peeult: ‘of the Giveriment case Mee 
on. the Berliner. patent now in the Supreme Caurt, this company can,: with less difficulty than it 


experienced in defeating the ‘Watson patent, DEFEAT THE BERLINER PATENT. 
BUY your apparatus af a Company which has ample. facilities for detopetning parent SAPEN ONS: 
DEAL with a Company known to be reliable from: experience. Be 


DON t waste your money upon cheap and out. of - date apparatus, but obtain thoroughly. first-class Z Ae 


SWITCHBOARDS AND) TELEPHONES 


| from the. largest manufacturer thereof, exclusively, in the United ete 


~ WESTERN: TELEPHONE CONSTRUCTION COMPANY, 


Le f | 250 South Clinton Street, CHICAGO, ILL. 
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Flectric Railroads. 


me apy A very High-Grade Compound. Fully Guaranteed and Endorsed by the Highest Experts 
pel Has had a THOROUGH and PRACTICAL TEST. 
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STERLIN G ) EXND BOXES, 


STERLING SUPPLY & MANUFACTURING COMPANY, — 
97 BANK STREET, - - - - NEW YORK. 


Westinghouse Electric « Manufacturing G0 


PITrTrsBbuURG, PA- 


MANUFACTURERS OF 


STANDARD. SYSTEMS FoR ELECTRIC LIGHT ano POWER DISTRIBUTION 
ES 


Be 
| une IN CITIES, FACTORIES, MILLS AND MINES. 
3 = | _ THE TZSLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH 1 




















TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND 


LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 
SAN FRANCISCO, CAL., Mills Building. 
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oie tg. val x NEW YORK, 120 Broadway, BUFFALO, N. Y., No. 8, Erie County PIILADELPILA, Girard Building. vidi 
N : ‘ lildi j uildi Y., Bastable Builaipg. 





BOSTON, Exchange Building. Bank Building. PITTSBURGH, W estinghcuse Building. SYRACUSE, N. ¥., a 
CHARLOTTE, N. U., 36-88 College Bt. CIICAGO, New York Life Building. a Teta ketedcan Cent Building. TACOMA, WASH., 102 §. 10th Street. 
e 74 "4a og A. e ne E l d. 

WESTINGHOUSE ELECTRIC COMPANY, Ltd.)22 (i°cvopera: Paris, France. : 


For CANADA, address AITERN & SOPER, Ottawa, Ont. 
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173-175 Adams Street, Chicago, occupies a most prominent position in the art of interior 






wiring. The completeness of the system, extending, as it does, to the smallest detail neces- 
INTERIOR 


sary to perfect construction, makes it the most flexible, convenient and trustworthy of all 


materials designed for this purpose. Like all other standard goods, it has been greatly com- 
plimented by its various imitators. 


WIRING 


, nterior Conduit as so by the Central Electric Company, 


However, the broad, fundamental patents, covering the 
processes of manufacture, prevent a near approach to the features wherein lie the strength and durability of insulation 


possessed by Interior Conduit. We carry thousands of feet of plain, brass and iron-armored tubes in stock, with all 
necessary fittings, tools, etc., ready for immediate shipment. | 





Wholesale Electrical Supplies and Railway Material. 


You should use, if you want Brilliant, Steady, Efficient 
Light, for Direct and Alternating Currents, are made by 


SCHIFF, JORDAN & CO., ver. 39-41 Cortlandt St., New York. 
LAMP FACTORY TO LEASE.|..«: ROLL DROP 


uz Incandescent Lamp Factory recently COMMUTATOR BARS. 
occupied by the Waring Electric Com- Full particulars on request. 
yany at Fs nchess to Conn. This plant hd a]|FOREST CITY ELECTRIC WORKS, 
capacity of 5,000 Incandescent lamps per day, CLEVELAND, oO. 


New York: 126 Liberty Street. 


ind is partially equipped to make lamps to- 


lay. A rare chance for some concern. who Aiiabicandall Baslees 
vishes to engage in the lamp business. 


skilled lamp makers are easily obtained. Multipolar Dynamos and Motors. 


: AMERICAN ENGINE COMPANY, 
APPLY T0 N. a PULSIFER, | BOUND BROOK, N. J. 


Manchester, Conn. _| THE HOOVEN, OWENS & RENTSCHLER CO., "27°" 




















This boiler has been on the market for sev" n° 
ral years past, and is in use In many of the che ial 
argest power stations in the United States. Sie (e ‘apa | 
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HE GLONBROGK STEAM BOILER COMPARY, 
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IND FOR NEW CATALOGUE. 





iat | 
“S 


nee nee aan oe — 
—_ 1 . * 




























pe 
tae 
i 
4 
1 
aly an 
1 4 * 
a ae 
pt ra AH f 
\ nh 
po ae 
k fone 
i Bk 
Mi coy 2a Dae 
Tore LP 
., he — 4 
= al 
teeth cote 
gerd Spat 
Hj a vate 
(jete re 
ge eB 
Vana) tata 
Ly Kel 
Hip MRS 
lie : 
1 t he 
i Lee ie 
I er = 
tel 4 
; 1 eae 
i i . a 
pete walters, 
I it in 
Hayle 1 
Abele bt 
ely rel yatlt 
; eis + [ 
ne i ae 
ru a hy i 
ie, f 
“i 


gles a 
ts! ij 
| 
|. Fe 
f 
|r 
| 
i 
' 


ets = 








Sa ace INCANDESCENT LIGHTING AND POWER 
_TRANSMISSION. 


Vol. 29-—No, 5 


REVIEW 


BLEOTRICAL FR | 


al reg EA a ae ee 


= rit caciidtte Mm Hts a Se : ce Safiat eae ga r = 5 nt ; 
| ey Ss = E Ab : 


ipery, ‘also Fine Saft is = bse ee Boy. swasures i absent  prototon agains current pee ee and overloads, 


: mes SS i. me Hotors ae a Machin 
‘Saati {or _— ae nei Tete ons 3 ‘aa a 
: ae 4 Ch t ELECTRIC 
— COMPANY, 


Manufacturers oF 


Dynamos, Motors aad 


Appliances, 
3 LIBERTY. ST, 


| 
| 
: 
| 
IM HEW YORK. 
ale 
i 














Rat 88 tinue Sint Gaton. Wiss. Gag: ak ‘RGERPL, ‘Phtiadel i Pe BS 
RA ane oH ‘ere _ Boston, sass Si, Louls, “a, c p Bask of 





Guar your ORY RODM; sa nF soy RUT? 3 


THE SESSIONS FOUNDRY @Oy 





_paistaL, oon, 






ne A (GOMPLETE SYSTEM FOR 
Long-Distance Transmission. Central Station f bistribuio, 
~~ Mill and. Factory Equipment. 
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PITTSFIELD, MASS., U. S. + 






Correspondence Solicited. 


STANLE 
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39 cornea Street. SAN FRANCISCO, EASE eae 

ANDERSON, S.C. 0 Ne 


ROSTON, «+ =: 
NEW YORK, eco 


al, Canada, are sole Hioense 


“The ‘ROYAL ELECTRIC ‘COMPARY, Montre 
and sale of the S. K. ©. System in Canada. 


FORT WAYNE ELECTRIC CORPORATION 
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December 16. 189¢ 


THE BEST OF LAMPS 
ENCLOSED ARC LAMPS FOR 2& CENTS. 


FOR CON STANT-POTENTI AL CIRCUITS. Send us your burned-out lamps and we will return the 


SS a at the above price as good as new. 





Se eee 


Our system of renewing burned-out lamps saves vou 25 
to SO per cent on your lamp bills and secures you the most 
economical service. Our T.-H. filaments are unequaled for 
S VV P| EF maintaining candle-power at a given efficiency. In appearance 

t our lamps can not be told from new ones. Any voltage at any 
———_____ efficiency. SIMPLY DELIVER YouR LAMPS TO THE FREIGHT 
AGENT. WE PAY THE CHARGES. 











CASH PAID FOR BURNED-OUT AND BROKEN LAMPS. 


LYNN INCANDESCENT LAMP (CO. 
ECONOMICAL!!! | 56-66 MONROE ST., LYNN, MASS. 


Burns {00 +0 {50 ours The UPTON 


with {2-inch 











Carbon. 









POR ALL 


[~ SIMPLEST 
Bi IN MECHANISM. 


/ FACTURING Co ORIGINAL MANUFACTURERS 
5 a OF THE 


CIRCUITS. 


CHEAPEST to BUY, USE 
and MAINTAIN. 








SIMPLEX, WARD AND KNIGHT 


LAMPS. 
‘ ; New York Agent, F. L. Haviland, 
SHOWROOMS: Write for Catalogue A 31. 253 Broadway. 
56! B d N.Y. ‘ . 
(ace St., Boston. ELIZABETHPORT, N.J. Factory and Main Office, Peabody, Mass. 


STANDARD THERMOMETER & ELECTRIC COMPANY. 


INCANDESCENT 


BUCKEY 





LAMPS 


QUALITY UNEQUALED. FACTORY PRODUCTION TRIPLED. 


PEE eV Ee YE ELLE Cr Ric CSO.., 
Monadnock Building, Ohicago. ad = = = Cleveland, Ohio. 


THE NEW DIEHL @ ELECTRIC FANS. 


HIGHLY FINISHED IN INGREASED 
JAPAN. EFFIGIENGY. 

NICKEL, IMPROVED 
POLISHED BRASS MECHANICAL 


AND 
VENETIAN DESIGNS. GONSTRUGTION. 


We also have a complete stock of direct 
and alternating-current desk fans at very 
low prices, 






































If you are in need of battery fan motor 
outfits, we can fill your orders from stock, 





FOR CATALOGUE AND PRICE LISTS, ADDRESS 


METROPOLITAN ELECTRIC COMPANY, 86-188 FIFTH AVE., CHICAGO. 
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‘35 North Seventh Street, oo * penne : 
FLEXIBLE CORDS AND. CABLES, RSE PA 


900 and 202 North ‘Third Streot, "PHILADELPHIA, PA. 
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PIPES, CYLINDERS, CHESTS, Etc. Price- 
List and Bample free. 


U). S. MINERAL WOOL CO, 


* Cortlandt Street, NEW K, 
Bourne & Rnanwies ae CO. 


ie BRADY HASTA, 


RA, BRADY, New Breen comm. ah 
MU, S.A. 


¥ ‘Manufactarer of Mast-Arms, ‘ecite ina 


‘Swinging Hoods, iouse Brackets and, cle Iron | 
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Okonite Insulated Wires. 
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| Medbury Overhead Railway Material. | ss. eR ne aay sie Stea m and Watet_ 
| Changeable Electric Headlights. cctv seers pe gpecial information 
Agents for \ Globe Metal Works: Trolley Wheels. WR. OSTRANDER «oO. Ce te ves “write 00 
~ | P&B Electrival Compounds.  encannd aa erues The Addy ston 
Perkins incandescent Lamps. TONE es St ae 
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"ELECTRICAL SUPPLIES OF EVERY KIND. 








December 16, 1896 HLECTRICAT, REV IHW 





FS URCHASERSIOR USERS of our Rheostats are hereby notified 
and assured that any apparatus made and sold by us does not 
infringe any letters-patent owned or held adversely to us, and 


we will protect all users or purchasers of our apparatus against 
any suit for alleged infringement. 


WESTFIELD, N. J., 
December 10, 1896. 


WE SUPPLIED THE INSULATORS 


for the Buffalo-Niagara Falls Elec- 
tric Transmission Line. Read the 
following : 


As mentioned before, these porcelain 
insulators, which, by-the-way, weigh nearly 
12 pounds apiece, were made by three sepa- 
rate concerns. It is but just to state that 
those manufactured by the Imperial Porce- 
lain Works, of Trenton, N J., passed the 
severe test with an unusually high record. 
Less than two-thirds of one per cent of one 
pattern of the insulators supplied by this 
firm failed to stand the test.—ELEcTRICAL 
REviEw, November 18, 1896. 


]/ 
Z__ 





Write for information and prices on an 
porcelain work for electrical service. 








ANY SPECIAL TYPE OR DESIGN OF INSULATOR 


MADE TO ORDER. 
TYPE OF SPECIALLY DESIGNED PORCELAIN 


rxauzaror used ox nurra.o-xracana [IMPERIAL PORCELAIN WORKS, 


FALLS ELECTRIC TRANSMISSION LINE 


MADE BY IMPERIAL PORCELAIN works. — Frederic A. Duggan, Prop. TRENTON, N. J. 


IRON CLAD RHEOSTAT ComPaNy. 
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THIS BOILER has been on the 
market for several years past, 
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LOSED ARC LAMPS THE BEST OF LAMPS 


CONSTANT. POTENTIAL CIRCUITS. | FOR 1 GENTS. 





Send us your burned-out lamps and we will return them 
at the above REECE as good as new, 


SS eee 


Our system of renewing burned-out lamps saves you 25 
to 5O per cent on your lamp bills and secures you the most 
economical service. Our 1.-H. filaments are unequaled for 
maintaining candle-power at a given efficiency. In appearance 
our lamps can not be told from new ones. Any voltage at any 
efficiency. SIMPLY DELIVER YOUR LAMPS TO THE FREIGHT 
AGENT. WE PAY THE CHARGES. 








CASH PAID FOR BURNED-OUT AND BROKEN LAMPS. 


LYNN INCANDESCENT LAMP CO. 


56-66 MONROE ST., LYNN, MASS. 
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SIMPLEX, WARD AND KNIGHT 
LAMPS. 


New York Agent, F. L. Haviland, 
253 Broadway. 








Write for Catalogue A 31. 


_ Factory and Main Office, Peabody, Mass. 
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pyppgses | Electric Company,» = 


(50 Nassau Street, NEW YORK. 
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EPPINGER & RUSSELL CO. CREOSOTING WORKS, 


DEAD OIL OF COAL TAR PROCESS. 
> ‘ie. LO CREOSOTED PILES AND TIMBER FURNISHED. 
. NY AI a ee MANUFACTURERS OF THE 
Rinses — VALENTINE SUBWAY ELECTRICAL CONDUIT. 
. LARGEST PLANT I 


| WORKS: LONG ISLAND CITY. “OFFICE: 66 BROAD STREET, N. Y. 
ATEST AND BEST WORK OF MR. FRANK H. BALL. cen hn SIRE AE. 


*apacity. 1.500.000 feet per month Cylinders. 100 feet long 
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‘the new features of this improved engine are 
RANK SHAFTS, AUTOMATIC CIRCULATION 
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0 build ELECTRICAL CENERATORS and 
f superior design and liberal proportions. 


ERICAN ENGINE €O., 


BOUND BROOK, N. J. 
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PHILADELPHIA, Bes Anas 


‘Okonite Insulated Wires. 
_\ Medbury Overhead Raat eT 
ay Changeable Electric Headlights. : 
hgonts for 4 ‘Globe Metal Works’ Trolley. Wheels. 

| PBB Electrical Compounds. 
Perkins Incandescent Lamps. — 
Schiff, Jordan & Co.'s Ship. Cored Carbons. 


ELECTRICAL SUPPLIES oF EVERY KIND. 
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NLY WATER-WHEEL GOVERNOR THAT GOVERNS. 

















WATERVILLE AND FAIRFIELD RAILWAY AND LIGHT CO., 


W 
LOMBARD WATER-WHEEL GOVERNOR Co.. ATERVILLE, ME., January 18th, 1896. 


BOSTON, MASs., 


+ ; 
ete es In regard to your Type C Governor, which is regulating for us our two Hercules Wheels, 
bain g power to operate our light plant, Street railroad and power generator, we are frank to admit that THE 

INE DOES ITS WORK ADMIRABLY. We have no hesitancy in recommending it to those in want of a Governor. 
, | Yours truly, 


(Signed) I. C. LIBBY, 
President Waterville and Fairfield Railroad and Light Co. 





3ARD WATER-WHEEL GOVERNOR CO., samesSiive sv., BOSTON. MASS, 
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, . 1. LONG LIFE. 
aS. 2. EFFICIENCY. 


ACCURACY 














CUARANTEED... 3. EHCONOMY. 
All Direct-Current Instruments, 4, ADAPTABILITY. 
Ammeters for are circuits, and 5. IT IS ABSOL UTELY 
Ground Detectors, inclosed in the Wt NON-FREEZING. 
same style, size and form of case. Pi Excels in 6. LABOR SAVING. 
Range of scale, 5 in. Diameter of case, 8 in. ma - 7 FREE FROM LOCAL 
Depth of case, 3% in. i ACTION. 
SN °: * GASES AND ODOR 
S 
-H.I. CO., 9. SUPERIOR GENERA- 





TION OF ENERGY. 


These Batteries are in use by the most prom- 
| iment Telephone, Fire Alarm and Railway Com- 
ii panies of America. Send for descriptive Circular 
|| and Price-List. We guarantee all our Cells. 


225 WALTON STREET. 
SYRACUSE, N. Y. 
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BY HERBERT LAWS WwEBB. 


ROLL DROP =~ 


OMMUTATOR BARS. 
Full particulars on request. CONTENTS : 


: ST Cc f T Y E L E CT RP i C W O ce KS, Chapter 1. The Invention of the Telephone.—Chapter 2. Sound Waves,. Articu- 


late Speech.—Chapter 3. Electric Telephony. _The Bell Telephone.—Chapter 4. The 











WwW . Microphone.—Chapter 5. Current Induction. Electro-Magnetic Induction.—Chapter 6. 
CUE ELLAND, © The Induction Coil: Its Use in the Telephone Tresianiiter Cha pies ‘t. The Com. 
<: 126 Liberty Street. plete Telephone Circuit.—Chapter 8. Magnet Telephones.—Chapter 9. The Bell 
Telephone Receiver.—Chapter 10. Other Forms of Magnet Telephones.—Chapter 11. 

my The Gower, Ader and D’Arsonval Receivers: Mercadier’s Bi-telephone.—Chapter 12. 
E AP | The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter 18. Carbon Trans- 

. JUST PUBLISHED. | mitters.—Chapter 14. The Blake Transmitter.—Chapter 15. The Long-Distance Trans- 


mitter.—Chapter 16. The Solid Back ‘Transmitter—Chapter 17. The Berliner 


V. 110-Volt DYNAMO, ) _ Transmitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. Various European 
ih cane dan eb ost Geen _ Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters.—Chapter 21. 
’ p : , Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries. —Chapter 28. Closed 


Address ' Circuit Batteries.—Chapter 24. The Practical Management of Batteries.—Chapter 25. 
P. WILLIAMS | Magneto Bells.—Chapter 26. Automatic Switches.—Chapter 27. Telephone Line 

mer aero A practical explanation of the Designing, | Construction.—Chapter 28. Metallic Circuits.—Chapter 29. Underground Wires.— 
Cortlandt Street, Construction, Operation, Main- Chapter 30. Lightning Arresters.—Chapter 31. Inside Wiring.—Chapter 32. Installa- 
New YORK. ee ene _ tion of Telephone Instruments.—Chapter 33. Inspection and Maintenance.—Chapter 34. 





c ARE AND i AN AGEMENT The Condenser: Its Use in Telephony.—Chapter 35. Electro-Magnetic Retardation.— 

| Chapter 36. Exchange Working.—Chapter 37. Small Exchanges.—Chapter 38. Party 
Lines: The Bridging Bell.—Chapter 39. Long Distance Telephony.—Chapter 40. 
Duplex Telephony.—Chapter 41, Simultaneous Telegraphy and Telephony,—Appendix. 
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¢ Field Monument Souvenir 
uti/ul Art Production of the cen- 
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om the broad acres of Eugene Field's poration. Pe rice S$ 1 OO. Postpaid. 
Contains a selection of the most 9 : 


‘poems of Eugene Field. Hand- / E soe ‘ 
ted by thirty-five of the world's 20 Pages, Size 7 by 10 inches, 26 Illustrations, 
as their conttibution to the Mou- Pamphlet Form. SEND YouR ORDERS TO 
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Bank could not have been meaner PRICE, 25 CENTS. 
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eafund to build the Monument 41 Pavk Row, New York. 


d Monument Soavenir Fund, TIMES BUILDING, 41 PARK ROW, NEW YORK. 


180 Monroe Street, Chicago, III. 


A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK. 
BY F. S. HUNTING, 
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WEATERN ELECTRIC CU., New York. 
ELEGTRIC APPLIANCE CO., Chicago. 
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ELECTRICAL ENGINEERING CO., Minneapolis... 
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Large Stock on Hand. 
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pe JEWELL BELTING COMPANY, 
-- TANNERS OF ORK BELTING LEATHER 
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EARN MORE, LEARNMORE' on oie LIGHT GURBOUS 
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| 

Ha Mechanical, Steam and Other Engineering Branches Taught by Mail. 
| ELECTRICAL, Courses for all: $14 to $120—Monthly Payments. 
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oe . Representative for Greater New York: Max OSTERBERG, E. E., Consulting Engineer, 27 Thames Building, New York City. 





ELEGTRIG LIGHTING 
and POWER APPARATUS. 


USH 











Boston, Mass., 180 Summer Street. 

New York. N. Y., 44 Broad Street. 

Philadelphia, Pa., 509 Arch Street. 

Atlanta, Ga., Equitable Building. ELECT RIC CO. 

Chicago, IIl., Monadnock Building. 3 

St. Louls, Mo., Wainwright Building. 

San Francisco, Cal., 16 First Street. D @) 
Pittsburg, Pa, John E, Ridall, Carnegie Bldg. CLEVELAN 5 e 
Denver, Colo., Russell & Co. 






Brusg Arc Dynamo. 125 2,000-C.-P. Lamps CAPACITY. 


WATER-POWER _poyce & MAREAN, 


ooo 
GOVERNED FOR ELECTRICAL WORK. DEALERS IN 


The limit of government of water-power is often determined by the design and construe Q 
tion of plant. Consult us if possible before completing your plans. a 
With REPLOGLE’S COMPOUND REGULATORS we are prepared to undertake | Cl lies 
and guarantee the government of water-power for all purposes, including Electric Rall Electrica 
way, Power and Lighting Plants. We make and sell all of Replogle’s Electrical ano 
Mechanical Governors and other devices for the government of water-power. Expert advice 
furnished on application. If results of your present system are not sutisfactery, write uv WASHINGTON , C. 

4 





Address all inquiries to 


ADK A. REDLOOLE THE REPLOGLE GOVERNOR WORKS, Akron. Ohio 


Ohief Engineer. 
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50,000 IN USE. | 
50,000 IN USE. 


™HOANINGS”LONC-DISTHNGE DUST TRANSMITTER 


PATENTED IN ENGLAND AND AMERICA. 


THE ORIGINAL Poy ! 
eet age ns nee and the only one adopted by the English Post Office for public long-distance service all over Great : 
or whisper in it and get perfect articulation in either case. No limit to the distance they will work. : 


Claim No.1 of the “H i P 
a ‘ unnings” Patent ‘is in a tension u varvi i i : y 
dtiely- divided conductine-sndianar ’ ARgcausaee ei uiae regulator or means for varying the resistance in a telephone transmitter, ‘t 


THE KOKOMO-HUNNINGS DUST TRANSMITTER 


Does not depend upon variable i 
pressure between electrodes in constant contact. Inco rti f ric Circuit is 
p —< ; rporated as a Portion of the Elect 
quantity of finely divided conducting material or dust, the movement of which varies the current. ee : : 


We are the only Manufacturers in the U. S. of the Celebrated Kokomo-Hunnings Transmitter, 
300 EXCHANGES ARE NOW USING OUR “HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


CoMPLETE TELEPHONE, Reference: Citizens’ Nat. Bank, Kokomo, Ind. KOKOMO, IND., UU. S. A 
9 e9 ® s&s @ 


WESTERN TELEPHONE GONSTRUCTIONGO. 


CHICAGO, It. 


TELEPHONES AND SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. The United States Patent Office Use our Apparatus. 
: 9 











: an ae aie See an eh phe gee the ideal for Exchange work. It is fitted with 
en-thousand-ohm Magneto Standard Receiver, our celebrated Long Distance Transmitt 
and two-cell Backboard and Battery Box. : mf 


We have devised the Desk Set shown in the accompanying illustration to fill the 
demand fora reliable, neat und efficient instrument which can be applied to the various 
systems of wiring nuw used. 

This set is fitted with Gravity Switch, Double Compound Magnet Receiver, and the 
same style Trarsmitter as used on our Long-Distance Arm. 

Read what the New York, New Haven & Hartford Railway say of our instruments : 


Form U. 10. 


THe New York, New HAVEN AND HARTFORD RAILROAD COMPANY. 





New Haven, Ct., Oct. 16, 1896. 


The Conn. Telephone & Electric Co., 
Meriden, Ct. 
Dear Sirs:- 
Regarding the #8 telephones whivh we have in use, and 
which we bought of you, am glad to say they are giving the best of 
satisfaction. When the necessity arises, we shall certainly increase 


the number. (— 
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For Prices and Discounts and new Catalogue of all Telephone Apparatus, write 


CONNECTICUT TELEPHONE & ELECTRIC COMPANY, 


Chicago Office, 195 La SalleSt. | MERIDEN, CONN. U.S. A. DESK SET. 


crave 1 ELEPHONES. 


Our interior instruments and system have been adopted by more than 20 of the best establishments in 
New England. Descriptive matter free if you mention the ELECTRICAL REVIEW. 
MURDOCK & TABER, 185 Franklin Street, BOSTON, MASS. 


NVIADUCT Geis: : 
BALTIMORE. Pan 


ANUFACTURE 
TELEPHONES 
AND EVERYTHING ELECTRICAL: 


ARM REST BELLS 
DIST MESSENGER BOXES 


x 9 ore 











Tue AMERICAN BELL TELEPHONE (GOMPANY, 


(25 MILK STREET, BOSTON, MASS. ELEPHONE | 


Send for our prices before 
you place your orders. 














This Company owns Letters-Patent ' DE VEAU & CO. | 
No. 463,569, granted to Emile Berliner 32 and 34 Fr.nkfort Street, NEW YORK. 
November 17, (891, for a combined 













The Book for Wiremen, Electrical 


Engineers, Contractors, Constructing 
Engineers, Architects and Students. 
162 Pages. Illustrated. Price, $1.50. 


Sent to any address 


on receipt of price. 
Electrical Review Pub. Co., 
4{ Park Row, New York. 


telegraph and telephone, covering all 
forms of microphone transmitters or 


contact telephones. 
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STERLING INSULATION 


Electric Railroads. 


A very High-Grade Compound, Fully Guaranteed and Endorsed by the Highest Experts, 
Has had a THOROUGH and PRACTICAL TEST. 


WRITE FOR PARTICULARS. 





BRADERS 
e/PERLING SAND BOXES, 


REGIS’TERS. 














STERLING SUPPLY & MANUFACTURING COMPANY, 
97 BANK STREET, - - : ° NEW YORK. 


Westinghouse Electric # Manufacturing Co. 


PITTSBURG, PA. 
STANDARD SYSTEMS FOR ELECTRIC LIGHT AND POWER DISTRIBUTION 


MANUFACTURERS O 
IN CITIES, FACTORIES, MILLS AND MIN 
THE TESLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL Pd THE WESTINGHOUSE ELECTRIC pot SYSTEM, WHICH IS 
L AND 








TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICA 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 
County PIL: ADELPHIA, Girard Building. 


NEW YORK, 120 Be adw ay. BUFFALO, N. Y., No. 3, Eri SAN FRANCISCO, CAL., Mills Bu ilding. 

BOSTON, Exchang aan hildin Bank Building PITTSBURG, Westin hanouse Building. SYRACUSE, N. Y., Bas table Building. 

CHARL OTTE, N. vy 36. 38 Co leg : CHIC AG 0, Nev v ¥o rk Life Buildin r. =e rene mer ‘an Central Building. TACOMA, WASH., 102 8. 10th Street. 
ndon, S. Le EAE 


WESTINGHOUSE ELECTRIC COMPANY, Ltd. 433 dve. de ev Oper ) Paris, Fr 


For CANADA, address AHERN & SOPER, Ottawa, Ont. 
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BUILDERS OF TRACTION TRUCES 
ELECTRIC, CABLE, SUBURBAN CARS AND TRUCKS. ELECTRIC CARS. 
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ENCLOSED ARC LAM 


FOR CONSTANT-POTENTIAL CIRCUITS. 
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DIcHL MANUFACTURING Co, 


HOWROOMS 
86) Broadway, N. ¥-, 
» $26 Essex St,, Boston, 
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IRON CASTIN GS. EPPINGER & RUSSELL CO. CREOSOTING WORKS, 
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TYPE 4P MOTOR. this motor is designed for use where a very slow-speed, | 
efficient and rugged motive power is required, such as in direct-connected elevator work, 
printing-press driving and the many cases in which counter-shafting and belting are 
objectionable. | | | : 


DIRECT-CONNECTED MOTORS TO VENTILATING 


W HEELS.—We manufacture motors for fans of the following sizes: 24, 30, 36, 42, 48 
and 60 inches diameter. Motors for these fans are wound for direct attachment to the fans, 
belting or gearing being unnecessary. ‘The “motors are also provided with the Stangland ; 
Switch, and are so designed that, by means of field commutation, four speeds of the fan 
may be had. Field commutation is only possible with a special motor in which the iron of 
the field is of very great section as compared with ordinary motors. The armature reaction 
must be very low, otherwise with field commutation there will be sparking at the brush tips 
when running at the higher speeds. 'I'his is not so, however, with these motors, and the four " 
speeds referred to are available on each size of motor, through the medium of the STANG- 
LAND SWITCH, which makes the necessary changes in the connection of the field. 


The fact that field commutation is available in these motors makes the result quite as 
economical at one speed as would be the case with another; whereas, if a rheostat were used in 
series with the armature, as is the case with every other type of motor on the market, 
economy could only be had at the maximum speed, because at any 
other speed the power which is not taken up by the wheel itself, is taken up by the rheostat. 


We are prepared to furnish these motors for attachment to any make of fan. We 


furnish them regularly, however, with the BLACKMAN fan. 
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FR DIRECT COUPLED MOTORS WITH BLOWERS AND 
P : a EBXHAUSTER.— -These combinations were first built by the C. & C. Electric Company 
Aliana a Se —-- for ventilating engine rooms on ship-board but they are well adapted for blowing forges, ‘ 
Vi | = 3 furnaces and all ventilating purposes where considerable pressure is required. ‘These blowers 


14 — ‘ay are in use on eight of the new U. 8. cruisers as well as on several of the Italian war ships and 


have given perfect satisfaction in all cases. 


In ordering or asking for estimates, state the kind and amouut of work to be done. If 
for furnaces, give the square feet of grate surface; if for forges, give number and size; if for 
ventilation, give dimensions of room and length of pipe in all cases. If for exhausting dust 
or smoke from machines, give the number and size of machines and: their distance from 
Exhauster and also distance the material 1s to be carried from the latter. 


Blowers and exhausters are built for either horizontal or vertical discharge, the motor 


being on the right hand side as seen when facing the outlet. 


C. ELECTRIC CO, — 
ELECTRICAL ENGINEERS, | 


MANUFACTURERS OF a 


NYNAMOS, MOTORS AND APPLIANCES, — 


. BRANCH OFFICES: 
GENERAL OFFICES: WORKS: 63 Oliver Street, Boston, Mass. 


ET 633 Arch Street, Philadelphia, Pa. a4 
' ee CARWOOD, N. J. 808 Bank of Commerce, St. Louis, Mo. 
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Boston, Mass., 180 Summer Street. 

He New York. N. Y., 44 Broad Street. 

‘4 Philadelphia, Pa., 509 Arch Street. 
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WATER-POWER _ poy & MAREAM 


ooo 
GOVERNED FOR ELECTRICAL WORK. oEALERS IN 


The limit of government of water-power is often determined by the design and construe 


1 
tion of plant. Consult us if possible before completing your plans. a 
With REPLOGLE’S COMPOUND RECULATORS ve are prepared to undertake al ll | 4 
and guarantee the government of water-power for all purposes, including Electric Rall 
way, Power and Lighting Plants. We make and sell all of Replogle’s Electrical and 


Mechanical Governors and other devices for the government of water-power. Expert advic- 
furnished on application. If results of your present system are not satisfactery, write u» WASHINGTON D. ' 
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Address all inquiries to 


wk unr, THE REPLOGLE GOVERNOR WORKS, Akron, Ohio. 
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50,000 IN USE. 50,000 IN USE. 


~ HUNNINGS” LONG-DISTANCE DUST TRANSMITTER 


PATENTED IN ENGLAND AND AMERICA. 


a THE eae POWDER TRANSMITTER and the only one adopted by the English Post Office for public long-distance service all over Great 
mtain. ou can shout in it or whisper in it and get perfect articulation in either case. N o limit to the distance they will work. 


7 Claim No. 1 of the “ Hunnings” Patent “is in a tension regulator or means for varying the resistance in a telephone transmitter, 
finely divided conducting material in a loose and free state.” 


THE KOKOMO-HUNNINGS DUST TRANSMITTER 


Does not depend upon variable pressure between electrodes in constant contact. Incorporated as a Portion of the Electric Circuit is a 
quantity of finely divided conducting material or dust, the movement. of which varies the current. 


We are the only Manufacturers in the U. 8. of the Celebrated Kokomo-Hunnings Transmitter, 
300 EXCHANGES ARE NOW USING OUR “HUNNINGS” OUTFIT. 


AMERICAN ELECTRIC TELEPHONE COMPANY, 


CoMPLETE TELEPHONE. Reference: Citizens’ Nat. Bank, Kokomo, Ind. KOKOMO, IND., UU. S- Ae 


WESTERN TELEPHONE GONSTRUGTION GO. 


CHICAGO, IX... 


TELEPHONES AND SWITCHBOARDS. 


Largest Manufacturers of Telephone Apparatus, Exclusively, in the United States. 
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The United States Patent Office Use our Apparatus. 
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yladuet Te J! One ELEPHONE ‘TELEPHONES, SWITCHBOARDS, &., 


Send for our prices before | 


you place your orders. | Send $6.00 for a sample of our House 
fl Sire 8 iC f p $8 ll a | Telephone with battery, receiver and trans- 
| mitter complete; guaranteed to work per- 

DE VEAU & Co, | 


fectly on lines up to 500 feet. 
32 and 34 Frankfort Street, NEW YORK. ' 





| Mason-Maxwell Telephone Mfg.Co. 


Makers of Local and Long-Distance 





Factory and Offices, Baltimore, Md. 





operation. Our standard exchange instruments are 
made with or without the Automatic Switch. Our 
power generators for exchange work are used the 
world over. We have perfected a portable telephone “* Fa 


for railroad and trolley and general testing. | 


Send for prices, catalogues and information of 
Desk Instruments, Intercommunicating 

V i A D U CT vi FC. Cc O "9 BY HERBERT LAWS WEBB. 
A. G. DAVIS, Prest. 


Systems ‘and Switchboard Work. 
BALTIMORE, MD. 146 PACES. I1S8 ILLUSTRATIONS. 
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crave 1 ELEPHONES. —— 


; Chapter 1, The Invention of the Telephone.—Chapter 2. Sound Waves, Articu- 
Our interior instruments and system have been adopted by more than 20 of the best establishments in late Speech.—Chapter 3 ~=Electric Telephony. The Bell Telephone.—Chapter 4, The 
New England. Descriptive matter free if you mention the ELEcTRICAL REVIEW. Microphone.—Chapter 5. Current Induction. Electro-Magnetic Induction.—Chapter 6. 
MURDOCH & TAREE, 155 Mrankiin Stzeet, BOSTON, as The Induction Coil: Its Use in the Telephone Transmitter.—Chapter 7. The Com- 
plete Telephone Circuit.—Chapter 8. Magnet Telephones.—Chapter 9. The Bell 
Telephone Receiver.—Chapter 10. Other Forms of Magnet Telephones.—Chapter 11. 
The Gower, Ader and D’Arsonval Receivers: Mercadier’s Bi-telephone.—Chapter 12. 
The Siemens, Kotyra, Neumayer and Bottcher Receivers.—Chapter 13. Carbon Trans- 
mitters.—Chapter 14. The Blake Transmitter.—Chapter 15. The Long-Distance Trans- 
mitter.—Chapter 16. The Solid Back ‘Transmitter—Chapter 17. The Berliner 
Transmitter.—Chapter 18. The Cuttriss Transmitter.—Chapter 19. Various European 
Transmitters.—Chapter 20. The Efficiency of Carbon Transmitters.—Chapter 21. 
Batteries for Telephone Work.—Chapter 22. Open Circuit Batteries—Chapter 23. Closed 
Circuit Batteries. Chapter 24. The Practical Management of Batteries.—Chapter 20. 
HE MERICAN ELL FLEPHONE OMPANY Magneto Bells.—Chapter 26. Automatic Switches. —Chapter 27. Telephone Line 
; Construction.—Chapter 28, Metallic Circuits—Chapter_ 29. Underground Wires.— 
Chapter 30. Lightning Arresters.—Chapter 31. Inside Wiring.—Chapter 32. Installa- 
tion of Telephone Instruments.—Chapter 33. Inspection and Maintenance.—Chapter 34. 
: Its Use in Telephony.—Chapter 35. Electro-Magnetic Retardation.— 

125 MILK STREET BOST a The Condenser: phony p 
? : Chapter 86. Exchange Working.—Chapter 37. Small Exchanges.—Chapter 38., Party 
Lines: The Bridging Bell.—Chapter 39. Long Distance Telephony.—Chapter 40. 
Duplex Telephony.—Chapter 41, Simultaneous Telegraphy and Telephony,—Appendix. 











This Company OWS Letters-Patent A PRACTICAL UP-TO-DATE BOOK. A TIMELY WORK. 
No. 463,569, granted to Emile Berliner 
November 17, 1891, for a combined Price, $1.00. Postpaid. 
telegraph and telephone, covering all SEND YOUR ORDERS TO 


forms of microphone transmitters or 


contact telephones. ELECTRICAL REVIEW PUBLISHING COMPANY, 
TIMES BUILDING, 41 PARK ROW, NEW YORK. 
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Electric Ka Railroads. 


A very High-Grade Compound, Fully Guaranteed ully Guaranteed anc Endorsed by the Highest Expens 
Has had a THOROUGH and PRACTICAL TEST. onl 


WRITE FOR PARTICULARS. 








BRAKES, 


STERLING | S582 0HOXES, 


REGISTERS. 


STERLING SUPPLY & MANUFACTURING COMPANY, 
97 BANK STREET, - - - - NEW YORK. 


Westinghouse Electric »9 Manufacturing ts 


PiITTsBbuURG, PA. 


MANUFACTURERS OF 


STANDARD SYSTEMS For ELECTRIC LIGHT AND POWER uISTRIBUTION 


IN CITIES, FACTORIES, MILLS AND MINES. 
THE TeSLA POLYPHASE ALTERNATING SYSTEM OF ELECTRICAL : THE WESTINGHOUSE ELECTRIC RAILWAY SYSTEM, WHICH IS 











TRANSMISSION, BY WHICH POWER, INCANDESCENT AND ARC THE MOST DURABLE, ECONOMICAL AND 
LIGHTING MAY BE OPERATED FROM SAME CIRCUITS. EFFICIENT ON THE MARKET. 


NEW YORK, 120 Broadw hb pha ON. ¥., NO. 8, Erie County PHIL ADELPHIA, Girard Building. SAN FRANCISCO, oe Mills Building. 
r ¢ 


















BOSTON, Exchan nge . Bu ildin k Building. PITTSBUR ae tinghons se Building. SYRA e Buildin a 
CHARLOTTE, N. U., 36-38 Go ane ege St. cine AGO, New York Life Buildin ST. se Ame 1 Central Building. TACOMA, WASH. "102 S. 10th Stre 
WESTINGHOUSE ELECTRIC COMPANY, Ltd. 133 sis" “a ‘Opera, Paris, Frances 
For CANADA, address AITERN & SOPER, Ottawa, Ont. 
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